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Forthcoming Events. 


APRIL 4. 


Sheffield Metallurgical Association :—Meeting at Sheffield. 
‘Abnormal Case-Hardening Steels,” Paper by Prof. 
F. C. Thompson. APRII 


Society of Chemical Industry (Birmingham and Midlands 
as -Annual meeting. ‘ Refractories,” Paper by 
> ‘Threlfall and A. T. Green. 


APRIL 11. 
Institution of Engineers and Shipbuilders in Scotland . 


Annual general at Glasgow. Mechanical 
Ability,” Paper by C. A. Oakley. 
Institute of gl Foundrymen. 
APRIL 


East Midlands Branch (Lincolnshire Section) :—Ordinary 
meeting at Lincoln. he Sand-Slinger in the Foun- 
dry,” Paper by A. J. 8. Shewan and R. Atchison. 

Lancashire Branch : :—Annual general meeting at Man- 
chester. ‘‘ The Making and Use of Graphs for Foun- 
dry Purposes,” Paper by J. 8S. G. Primrose. 

West Riding of Yorkshire Branch: :—Ordinary meeting at 
Bradford. ‘‘ Grey-Iron Castings,” Paper by F. K. 
Neath and F. Poole. 

APRIL 5. 

Lancashire Branch (Preston Section) :—Meeting at Pres- 

ton. Annual general meeting. 
APRIL 7. 

Birmingham and Coventry and West. Midlands Branch :— 
Annual general meeting at Birmingham. 

Middlesbrough Branch:—Annual general meeting. Dis- 
cussion and Films of Interest. 


The Blind Spot. 


An engineering contemporary has asked the 
question why it happens that sometimes out- 
siders can give good and useful advice about 
businesses directed by capable men, who see the 
advantages of new methods immediately these are 
laid before them. The question arose out of a 
statement that an outside psychologist had made 
a saving in a works through re-grouping 
machines, so that a smaller number was held up 
in the event of a breakdown to one of them. 
Obviously, it should not have needed a psycho- 
logist to find that out. Doubtless the feeling 
that new blood is sometimes beneficial arises from 
a similar state of affairs. The benefit derived 
by those in industry from contacts with simi- 
larly-engaged persons, through the technical 
institutions and their conversations with the 
officers of such bodies and research associations, 
arises from the same cause—that the onlooker 
frequently sees most of the game. It is also 
allied to the impression that a prophet has no 
honour in his own country. A managing direc- 
tor, conscious of the weaknesses as well as the 
strength of his subordinates, will frequently 
delay adopting a recommendation from one of 
them because he subconsciously feels the need 
for independent confirmation that the suggestion 
is sound. By the circumstances of the case this 
can frequently never be obtained, with the result 
that the development drags, the proposer is dis- 
couraged and everybody tends to allow things to 
remain as they are. 

We remember once hearing a story to the effect 
that a railway company employed an able young 
graduate from one of the older universities to 
go about the system for the purpose of suggest- 


ing improvements, to the need for which custom 
had blinded the ordinary staff. One of his sug- 
gestions, perhaps the only one, was that on 
carriages and wagons the last letter of the rail- 
way’s initials should be dropped, because every- 
body knew it was a railway. The result in the 
saving of paint was considerable, but again one 
feels it should not have needed an outsider to 
point out a thing like that. 

Another difficulty which affects this psycho- 
logical issue is that so much of the advice avail- 
able to-day in industry is not disinterested. 
Many experts are willing to re-plan a works or 
reorganise a business around equipment or machi- 
nery which they can recommend in connection 
with it. When a truly independent consultant, 
or a person with special facilities for watching 
the trends in industry, gives his advice it is 
particularly valuable, and all the more so 
hecause it is often unpalatable to those to whom 
it is addressed. As our contemporary suggests, 
the problem is allied to the one which results in 
the cobbler’s children being the worst shod. 
Some of the failures in organisation occur in 
works run by men who are known to be keenly 
interested in organisation and planning. 


It’s Up to You! 


The scheme envisaged by Prof. Andrew for 
the creation within the Metallurgical Depart- 
ment of Sheffield University of a degree course 
in foundry practice has been approved by the 
authorities; it is now left to the foundry in- 
dustry to find the necessary finance. It is, of 
course, well known that the fees payable for 
courses at universities do not cover the expense 
involved in giving the tuition, and much addi- 
tional income is essential. It is proposed 
that there should be an advisory committee 
formed which would be composed of members 
of the industry and, of course, the educational 
authority. In making this appeal to the indi- 
vidual foundry owners of Great Britain, we want 
to stress that such degree courses exist in both 
France and Germany, and the industrialists of 
those countries have repeatedly assured us in 
the most enthusiastic terms of the benefit that 
they as individuals have derived from their per- 
sonal support. They certainly had to wait for 
about three years, but once a supply of uni- 
versity graduates was available to help them in 
the conduct of their works, they were particu- 
larly anxious that this supply should be main- 
tained. Otherwise, they found themselves at a 
disadvantage in interpreting and commer- 
cialising the results of research. At the moment, 
sons of foundry owners are being trained at 
home and abroad in either engineering or metal- 
lurgy or in some cases pure science; this in- 
volves a longer period of training, extra expense 
and withal an incomplete training. In general 
terms, if the foundry industry is to keep abreast 
of modern developments, to combat the inroads 
made by weldings, plastics, forgings, and so on, 
it is essential that it legislates immediately for 
the supply of a type of mentality which a 
modern university is especially well placed to 
provide. Any foundry executive who requires 
further information as to the scheme should 
write to Dr. Andrew. 
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Correspondence. 


[We accept no responsibility for the statements made or 


the opinions expressed by our correspondents. | 


Balanced-Blast Cupola. 
To the Editor of THe Founpry Trape JouRNAL 

Sir,—In your issue of March 16, Mr. E. A. 
Roper asks for ‘‘ the coke consumption per ton 
of metal charged in a balanced-blast cupola rated 
at, say, 4 tons per hr. and melting 6 to 7 tons 
per day, the figure to include bed coke.” 

About this time last year we decided to con- 
vert a 4-ton cupola to the balanced-blast system. 
Whilst the necessary parts were being prepared, 
we made close observations upon the operation 
of the cupola and obtained comparative figures 
for a like number (over 50) of heats before and 
after the conversion of the cupola. 

The average size of heat was 13.25 tons tor 
the heats before conversion and 11.2 for those 
after conversion. These are considerably greater 
than Mr. Roper mentions; as for the small quan- 
tity of metal mentioned in his letter (6 to 7 tons), 
we should work a smaller cupola. We found « 
saving of about 20 per cent. of the total quantity 
of coke used. The general impression in the 
foundry is that the metal is hotter and there has 
heen a distinct decrease in the number of castings 
defective, owing to gas-holes. 

We shall be pleased to show this cupola to Mr. 
Roper or anyone interested in the balanced-blast 
development.—Yours, etc., 

D. M. Sempte, Director. 

The Mirrlees Watson Company, Limited, 

Glasgow. 

March 21, 1933. 


To the Editor of Tue Founpry Trave JOURNAL. 
Sir,—Further to my letter of March 18, I am 
now able to give additional particulars of coke 
consumptions on a small balanced-blast cupola, 
melting a limited tonnage per day, following Mr. 
Roper’s inquiry in your issue of March 16. 

The following figures refer to a 24-in. bore 
cupola, rated at 2.4 tons per hr. and actually 
yielding 3 tons per hr. The average melt is 
about 2.5 hrs., the average tonnage per day being 
7.5. The bed charge is 4.5 to 5 ewts., of which 
2 ewts. is recovered and re-used. The average 
hed charge is taken as 3 cwts. :— 

Coke consumption, including bed, 9.45 
cent., or 10.6: 1. 

Coke consumption, excluding bed, 7.45 
cent., or 13.4:1. 

The member adds that varying amounts of 
steel are used, but this does not seem to make 
any difference to the coke consumption. The 
tapping temperature is 1,500 deg. C.— 
Yours, ete., 


per 


per 


J. G. Pearce, Director. 
The British Cast [ron Research 
Association, 
St. Paul’s Square, Birmingham. 
March 28, 1933. 


Estimating Molybdenum in Cast Iron. 
To the Editor of THe Founpry Trape JournNat. 

S1r,—In view of the use of molybdenum in 
cast iron, the following notes on analysis may 
he of interest. Some difficulty was recently ex- 
perienced with molybdenum cast iron on apply- 
ing the usual method for steel analysis to esti- 
mate the molybdenum. 

Experiments were made, and it has been 
clearly shown that after separating the iron by 
dropping the solution into hot caustic-soda solu- 
tion, it is necessary to add ammonium chloride 
before precipitating the lead molybdate in order 
to avoid precipitating lead phosphate. In steel, 
the amount of phosphorus is trifling, and the 
amount of salts present is adequate, but cast 
iron usually contains a considerable amount of 
phosphorus and the addition of 20 gms. ammo- 
nium chloride is necessary to hold up the lead 
phosphate. 

(Concluded in next column.) 
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Refractories Association’s New 
President. 


Mr. H. W. Winterton, who was _ installed 
President of the Refractories Association last 
Friday, is well known throughout the foundry 
industry as chairman of Messrs. William Cum- 
ming & Company, Limited, of Glasgow. Mr. 
Winterton has already established his popularity 
as a chairman, for in 1929 he presided, with dis- 
tinction, over the Scottish Branch of the Insti- 
tute of British Foundrymen, and was also at the 
same time President of the Foundry Equipment 


Ma. H. 


W. WINTERTON. 


and Supplies Association. Though obviously a 
very busy industrialist, he devotes some of his 
limited leisure to municipal matters, and repre- 
sents his home ward on the Milngavie Council. 
His many triends in the foundry industry will 
join with us in wishing him every success during 
his term of office in his new capacity. 


(Concluded from previous column.) 

(1) It was tound that, on dissolving pig-iron 
and cast iron in hydrochloric acid, most of the 
phosphorus remains in solution, ¢.g., a pig-iron 
containing 1.10 per cent. yielded 0.97 per cent., 
and a cast iron containing 0.55 per cent. gave 
0.41 per cent. This high proportion was not 
previously realised. 

(2) The separation from iron with caustic soda 
also separates the phosphorus quantitatively, 
which was not expected. 

(3) On precipitating the lead molybdate with- 
out addition of ammonium chloride, nearly the 
whole of the phosphorus was found in the preci- 
pitate. (The sample had dissolved in 
hydrochloric acid.) 

This matter is of interest on account of the 
desirability of accurate analysis in dealing with 
an expensive alloy. 

At the same time, it would appear possible to 
estimate phosphorus and molybdenum on one 
sample by dissolving in nitric acid, oxidising 
with permanganate and then separating the iron 
with caustic soda as usual. Of the filtrate, one 
fraction could be used for estimating molyb- 
denum and one for the phosphorus.—Yours, 
etc., 


been 


A. ALLISON. 
J. J. Habershon & Sons, Limited, 
Holmes Mills, Rotherham. 
March 22, 1933. 
[We sincerely thank Mr. Allison for placing 
these results at the disposal of the industry. 1} 
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Random Shots. 


A recent article in this JournaL, which de- 
scribed the large works of Czecho-Slovakia, 
threatened to cause intense interest in metal- 
lurgical centres. Waves of enthusiasm were con- 
verted into sound waves and amplified as lips 
smacked round and about furnaces and cantines. 
With what seemed like an aiding and abetting 
hy the printers, all copies of this Journat for 
that week did actually open most easily at a 
page the first sub-title on which was 

PILSEN. 

Reading on, rather too quickly as was pointed 
out to me later, I seemed to gather that the 
largest Soda Works in the world were in Pilsen. 
Was this a change from the Pilsen of the good 
old days, and had the brewing of bottled joy 
received a check? Oh, Slovakia! Whither hast 
thou hopped ? 

Then | read that the Soda Works were the 
greatest engineering works in that Re-public. 

L gave it up and went to sleep again. 

* * 

The same issue speaks of the ‘‘ Situation in 
Germany in 1932.’’ And not a mention of 
Munich! What do we find instead? In place 
of those famous arguments, finished with the help 
of emptied bottles, we read the sub-title 

Price-Cuttinc Orey.”’ 

Bah! Give me the days when men were MEN, 
and Central Europe made money by consuming 
its liquid assets. 

* * * 

However, it’s a poor wheel that has no turning, 
and we read on another page of the self-same 
issue: ‘* Rust Prevention with Lanoline.’’ Mv 
mother always uses rose water for ironing, so | 
was glad to learn the views of the National 
Physical Laboratory on other metallurgical uses 
for cosmetics. We read that unprotected steels 
(like unprotected ladies) rust in the atmosphere 
of Hereford in six months; but that if lanoline 
(L presume it may be coloured rouge, brunette 
or kiss-proof) is diligently used, then, like or 
unlike the ladies, steel will remain unaffected. 

* * * 

And speaking of supplies, we were told at a 
recent business dinner in Manchester (yes, my 
dear, they are always business dinners in Man- 
chester) of the founder, who shall be nameless, 
who on announcing to his best girl that he was 
going to Paris (yes, my dear, you guessed rightly, 
on business), was told to get the latest 
fashionable tint of lip-stick for her at a certain 
Paris shop. A few days later, after having duly 
explained to the shop assistant the tint he had 
noticed on a lovely Parisienne’s lips at Maxim’s, 
the assistant asked him: ‘‘ We have three quali- 
ties in that tint; which would Monsieur prefer ? 
Our friend—whose name you all think you know 
—answered: ‘‘ Well, now, what do you imagine? 
It’s [ who have to eat it! ”’ 

* * 

Whilst the Editor is away—by-the-bye, I don't 
know if anyone has told you, but in our office, 
when the Editor is away, that has to count as 
part of our summer holiday. We have never 
been told why; it has successfully been left to 
our imagination. Well, as I was about to say. 
whilst the Editor is taking our holiday, I have 
decided to bring the JourNnaL more up to date. 
My first idea is to eclipse those catchy para- 
graphs so favoured by our smaller brethren, they 
of the Dailies, after this style :— 

Don’t Juty It! 
See what august has to say about it, page 123. 
If you disagree, don’t sling mud at him; try sand 

slinging. All about it on page 300. 

If he is refractory, ape the wise and consult 


gibbons. All particulars on page 345. 
If he is piggish, you consett him a_ better 
example. Details on page 456. 


MARKSMAN. 
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One of the most striking features of the new 
Ford works at Dagenham is the fact that they 
contain all the necessary plant for the manu- 
facture of iron castings for motor-engine 
cylinders. This consists of a blast furnace, a 
600-ton and two 150-ton mixers and two 15-ton 
electric furnaces for refining the metal from the 
mixers. Brief particulars of this installation 
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Héroult Electric Furnaces at the Dagenham 
Works of the Ford Motor Company, Limited. 


to the hot-metal 
capacity of 75 


shop in ladles having a 
tons. The hot-metal shop 
runs alongside the foundry, but is quite 
apart from it. The mixers are arranged in 
tandem. The metal from the mixers is tapped 
into 25-ton ladles, which are mounted on bogie 
carriages and travel an elevated track which 
extends the full length of the shop. The metal 


Fic. 1.—Tue Two Exectric FurNAcES IN THE Works OF THE BuILDFRs: 


Epear ALLEN & Company, LIMITED, OF SHEFFIELD. 
) 


Fic. 2.—View or 5,000 k.v.a. Héroutt Exrectric FurRNACE SHOWING 
LaunpEeR For Ligurp METAL. 


were given in our issue of September 16, 1932,) is discharged, by tilting, direct into the electric | furnace, carrying hoists which raise each furnace 
nature of the| furnaces, where it is refined. 
The furnaces 


type 


but in view of the unusual 
arrangement, supplementary details are given. 


The iron is conveyed from the blast furnace | 3-phase 
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are of the 


with three top 


Fig. 3.—View or THE Two Furnaces FROM CHARGING Sipe, 
SHOWING TILTING STRUCTURE. 


E.F.C.0.-Héroult | 
electrodes, 


of 14 The 
conductor 
are connected to the transformers by heavy 


flexible copper cables, which can be seen in our 


electrode holders 
type, and 


in. dia. 
tubular 


each 


are of the 


illustration (Fig. 4). These cables, of which 
there are 19 for each phase, are each of 1 sq. in. 
cross section. 

The launder at the back of the furnace through 
which the molten metal is charged can be seen 


in the near view of a furnace shown in 
| Principal Contractors. 

| 

| 


Electric Furnace Company, Limited, Londor.. 
E.F.C.O.-Héroult Electric Furnace Installation, 
Sub-Contractors : 
E. Allen & Company, Li 
Electric furnaces. 
A.S.E.A. Limited, Walthamstow. 
Transformers and reactors. 
| Ferguson & Pailin C 
Switchgear. 
} Watford Electric Company, 
| 
| 
} 


ited, Sheffield. 


Limited 


Limited, London. 


Automatic regulators. 
» Pease & C 


Ach 


e, B pany, 
Stockton. 
Pig-iron mixers and hot-metal ladles. 
| Davy Bros., Limited, Sheffield. 
| Hot-metal cranes. 
British Th Houston Comp 
Diesel-engine locomotives, 


Newton Chambers & Company, Limited, Sheffield. 


25-Ton bogie-mounted ladles. 


y, Limited, Rug by 


Fig. 2. The furnaces are trunnion tilted on 
an axis passing almost through the spout of the 
furnace; there is practically no movement of the 
spout during pouring. Overhead girders, on the 
fianges of which carriages run, are so arranged 
that small ladles may be filled from the electric 
furnace and then quickly transported to any 
part of the foundry with minimum effort. A 
steel structure is arranged at the back of the 


by nuts and screws. 
Our illustration (Fig. 3) shows the two 
furnaces with tilting structure viewed from the 
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rear or charging side. A 35-h.p. motor, con- 
trolled from the operating platform is 
connected through suitable reduction gearing to 
the tilting screws, and limit switches are pro- 
vided to prevent over-running in either direction 
of tilting. The weight of the furnace is 
partially counterbalanced by means of boxes con- 
taining 30 tons of steel scrap as an aid to 


Fic. 4.—ViEw or CONNECTIONS 


teeming. Each furnace is equipped with a 
5,000-k.v.a. 3-phase water-cooled transformer and 
a 940-k.v.a. reactor. 

The 11,000-volt transformer primary windings 
are tapped to give a range of secondary voltages 
from 225 to 150, and the reactor has tappings at 
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one-third and two-thirds winding. Off-load tap- 
changing gear is provided with the necessary 
interlocks, and all switching operations are con- 
trolled from a panel arranged on the left 
of the operating platform. During actual 
operation of the furnace, automatic regulators 
maintain the load on the furnace at any pre- 
determined value down to 20 per cent. full load. 


BETWEEN TRANSFORMERS 


The adjustment of the electrodes during opera- 


tion is controlled individually through rope- 
hoisting gear driven by a 3-h.p. motor. The 


equipment described is the largest yet built in 
Europe for this class of work and embodies all 
the most modern improvements for the efficient 
production of high-quality cast iron. 


The Follsain Process. 


Something of a surprise was awaiting us when 
we recently visited the works of the Wycliffe 
Foundry Company, Lutterworth. We antici- 
pated that the reason for our visit was to inspect 
the Sesci furnace, or perhaps to describe some 
new short-anneal process. Instead we were intro- 
duced to the Follsain process, which, briefly 
stated, consists in packing ferrous material with 
a mixture of aluminium, chrome oxide and a 
catalyst in a metallic container and submitting 


the whole to a temperature of about 1,000 deg. 
C. tor 3 or 4 hrs. An alumino-thermie reaction 
takes place which results in communicating to 
the objects treated a fairly lightly adhering skin 
of probably alumina, beneath which is a skin of 
metallic aluminium, and finally the metallic 
object has been cemented with chromium metal. 
This process is covered by British patent speci- 
fication numbers 337,562 and 337,635 of 1930. 
The process has for its immediate object the pro- 
duction of heat, rust and acid-resisting material, 
using cheap steel or cast iron as a basis. Now 
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it is obvious that the first test a malleah) 
foundry would impose would be upon their own 
annealing irons and Figs. 1 and 2 show result 
obtained. The left-hand illustration in each cay 
shows a box which has been treated by the Foll- 
sain process and had at the time of our visit 
been submitted to 1,000 deg. C. for 630 hrs., 
whilst the one on the right is an untreated box 
which has undergone but 270 hrs. This actual 
annealing box withstood a temperature of be- 
tween 1,000 and 1,100 deg. C. for 1,200 hrs., 
while the untreated box eventually oxidised and 
collapsed after 340 hrs. We have before us a 
report by a firm of consulting engineers of inter- 
national note and unquestionable reliability 
which states that as a result of their experiments 
with tubes ‘‘ the final results show that one ot 
the best known heat and oxidation resisting 
metal tubes stood heating for 135 hrs., another 
230 hrs., and the Follsain tubes 406 hrs.”’ 

It can well be imagined that this process is 
novel and gives all kinds of metallurgical curio- 
sities. For instance, ordinary cast iron when 
treated by the Follsain process made a perfectly 
good turning tool indicating extreme hardness; 
two-inch lengths of treated mild-steel tubing we 
saw pressed vertically into 3-in. cakes without 
destroying the surface casing, indicating extreme 
softness: and finally white-iron malleable test- 
pieces after the Follsain treatment gave tensiie 
and elongation tests equal, if not superior, to 
those malleablised in the normal method. 

It can definitely be stated that for straight 
treatment to withstand high-temperature condi- 
tions the process is thoroughly commercial, and 
the Wycliffe Foundry are now experimenting and 
finding out all sorts of other interesting metal- 
lurgical results. They have such confidence in 
the process that they were installing at the time 
of our visit a Gibbons Dressler continuous 
furnace for the economic and commercial ex- 
ploitation of the process. Moreover, new build- 
ings are being erected to house the new depart- 
ment. We presume that the method of carry- 
ing out the business will be for firms to send 
along their own manufactures to be treated by 
the process. 


Publication Received. 


City of Birmingham Official Handbook, 1933, 
compiled and edited by W. S. Bopy, and pub- 
lished by the City of Birmingham Information 
Bureau. 

We first saw this publication about 1928, and 
have watched its growth and appreciated its 
increasing usefulness year by year. By its side 
we have a similar publication emanating from a 
large foreign city, and the difference is striking. 
The foreign one is frankly written for the 
tourist, whilst Birmingham’s effort is designed 
to interest the business community. If we have 
interpreted its import correctly we can next say 
that the book has well accomplished its task. 
Birmingham must, indeed, be prosperous to con- 
tinue this annual publication, when most cities 
are curtailing this type of expenditure. 


Fig. 1. 


-ANNEALING BoxES, THE LEFT OF WHICH 
HAS BEEN TREATED AND DONE GREATER SERVICE 


THE 


at High TEMPERATURE THAN THE UNTREATED 


Box. 


Fic. 2.—SHOWING THE ABSENCE OF BELLYING IN 
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Some Brass Foundry Problems.* 


By F. Dunleavy. 


he job shown in Fig. 1 was set out to be 
made and cast on its end exactly as it would 
be made in a foundry possessing modern lifting 
equipment, which this one did not. The core, 
which was not simple, was strickled up in loam. 
It is approximately 3 ft. by 2 ft. and its bulk 
constitutes a problem. For the making of this 
core, two grids had to be fastened on to the 
barrel—one at each end—so that it would carry 
its load when turned over. The barrel at one 
eud was made the length of the bottom print. It 
was strickled up in the usual way, each end 
heing well sprigged, and by the time the core 
was finished it weighed several hundredweights. 

in small shops, weight must be spread out, 
and probably this core was made in the wrong 
way altogether. It would have been preferable 
to have made one half-corebox. Moreover it 
would have been cheaper and easier to have 
started with a flat board with the recess pieces 


quired, having a tube over the runner peg for 
feeding purposes. This down runner must be 
opened out from 1i-in. to 23-in. dia. These 
figures are naturally variable, according to the 
section of the casting. 

The sand used is the ordinary Mansfield red 
sand, and the mould is wet-blacked and stove 
dried. It was first thought to make the core to 
form the inside of the casting in loam, the 
board for which had been sent in with the pat- 
tern, but time and cost precluded this; thus 
the pulley-rim method was again utilised, and 
three of these, 10 in. deep, were rammed up on 
a machined plate with a 3-in. peg in the centre 
for the vent. They were strickled off level at 
the top of the rim, thus making two level joints, 
which is an advantage, because these three cores 
are placed one on top of the other, and, provid- 
ing they give good contact with the top core and 
the top part, this method can be a great success, 


attached and provided with a pulley rim. Three both as to cost and in distributing the weight. 
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or four various sized pulley rims ought to be 
kept in small foundries together with a flat- 
machined plate. 

Starting with the rim, the depth of which 
is 4 or 5 in. deep: if it is too shallow, it 
can be drawn up, and if it is too deep the 
pieces can be raised inside the rim. Now 
if two are to be made, placing one on the 
top of the other, together with two cores, 
12}-in. dia., it makes the core complete. The 
end cores can be made to sit into the body 
core by fastening a print to the board. Another 
problem associated with small foundries is that 
of their melting capacity. In one case, for in- 
stance, the furnaces are of the usual pit-fired 
type, with a total capacity of roughly 8} ewts. 
There are seven fires, comprising one for a 200- 
lb. crucible, two for 150-lb. crucible, two for 
120-lb. crucible, and two for 100-lb. crucible; 
thus the capacity was at least 4 ewts. short for 
casting the job. The only available method was 
to use a 250-lb. pot with a 200-Ib. fire, and so 
on down the scale. Even then, the management 
found themselves short of over 1 ewt. of metal. 
The difficulty was overcome by using a higher 
temperature than normal to melt suitable in- 
gots and scrap placed at the bottom of the ladle. 
Fig. 2 shows a small liner which was urgently 
required, made from a block pattern forming 
the outside of the mould, with a print 1 in. deep 
on one end. This print is bedded into the 
bottom part, where a joint is made. The runner 
peg is set into position and rammed up halfway, 
where a second joint is made, and the job is 
rammed up to the top. <A flat top only is re- 

* Extracted from a Paperread before the Lancashire Section of 
the Institute of British Foundrymen, Mr. Ellis Flower presiding. 


It enables one man to handle the core in place 
of the usual two or three. 

Fig. 3 shows a larger type of liner, usually 
cast horizontally. Its core is made in loam on 
a core barrel. A full wooden pattern being sup- 
plied, it is bedded in one half of the box. A 
joint is made and the top half of the box is 
put on; it is rammed up; the box is divided; 
the pattern drawn; the mould repaired where 
necessary ; the mould is wet blacked and put in 
the stove to dry over night. The following morn- 
ing the mould is removed from the stove and 
allowed to cool a little, after which the core is 
placed into position and the top box is put on, 
ensuring that there is a good touch all round the 
mould, because if the metal runs out from this 
joint, there is little hope of stopping it up. The 
completed mould is lifted on end and lowered 
into a pit for casting. The core is kept in posi- 
tion by placing a spike through a hole in the 
core barrel, and wedged to ensure that there can 
be no slipping. It would be quite easy to make 
this job on end if the bottom and middle rings 
had been loose or bedded to when ramming up 
the mould. This would have eliminated a joint 
the whole length of the mould, as is shown in 
Fig. 3. 

The reason for detailing this job is that it 
typified the kind of job which should not be 
tackled in small non-ferrous foundries unless 
they have a pit deep enough to enable them to 
cast it on its end. The foundry in question has 
not this advantage, so the mould was tilted up 
as high as conveniently possible and cast. There 
are, however, one or two very real dangers with 
this method; one is that of the drawn place at 
the joint of the two different sections, with flat 
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places along the top of the casting. A second is 
that of the lapping of the metal due to presence 
of a film of oxide, and leaving to all appearances 
two distinct layers of metal. 


Covering a Hydraulic Ram Pump Shaft. 

Fig. 4 shows a burning-on job. Actually, this 
is only a coating proposition, because that is all 
that happens, or could be expected to happen, 
bearing in mind the different melting points of 
iron and brass. The mould is made from the 
ram itself, which is covered by }-in. strips of 
wood to give the necessary metal thickness. It is 
bedded into the bottom part with the ends of 
the ram resting on the bearer X at the end, 
this maintains the ram rigid during the casting 
process, and without it the shaft would not keep 
its position. The top part is now rammed up, 
incorporating a fairly large-sections down run- 
ner, and removed, after which a runner is cut 
the whole length of the casting about 1 in. from 
the mould face. A large quantity of shallow 
ingates are cut; the pattern is drawn and mould 
repaired where required. 

Then a pricker is driven through the top part 
about every 1} in.; although the length of the 
ram determines the distance between the 
whistlers, and, actually, the shorter the ram the 
closer will be the whistlers. When this is com- 
pleted, the wooden strips are taken off and the 
shaft is cleaned thoroughly. There must be no 
grease or dirt left on or blow-holes will result. 
The ram is now heated up to 500 deg. C. Over- 
heating increases the evolution of mould gas, 
which is undesirable. The shaft is placed into 
the mould resting on the bearer at the end X, 
the top part is placed on, weighted and cast 
immediately. Under these conditions a sound 
casting can be almost assured. 

On one occasion a casting of this type was run 
with three ingates and two risers (Fig. 5). As 
a result, it was covered with blow-holes all along 
the top. A second try (Fig. 6) was made by 
casting on its end, with two runners and one 
riser, and this also was a waster. Actually, it 
was worse than the first one. A third attempt 
was successful. 

Another method (Fig. 7) used for these jobs 
is to cast a 4-in. shell, and after being bored it is 
shrunk on to the ram. Yet another is to cast 
them on end with a blank end on the casting, 
but this is probably bad practice, because the 
core may move and come through at the side. 
This could be overcome if the barrel was 
arranged as shown in Fig. 7. 

Another alternative method, but much more 
costly, is that shown by Fig. 8. It entails a 
special pattern and corebox, and thus depends 
upon quantity. These jobs, however, are usually 
one-off,’’ but this method would certainly 
eliminate the trouble caused by the core moving 
from its position and also the necessity for the 
plug shown in Fig. 7. 

Bearings. 

Fig. 9 shows a group of bearings of the type 
that leave their own core and are always cast 
dry-sand. The main considerations in the pro- 
duction of these are venting, arrangement of 
the runners, the method of feeding them and 
the casting temperature. It is advisable, when 
ramming the inside, to put ashes behind the face 
of sand and to avoid ramming too hard near the 
face. When the side is rammed up, it becomes 
the bottom part, and it is advisable to push both 
tube and vent wire down to the ashes, because 
it is risky to trust to the permeability of the 
sand, for the escape of the gases generated 
during casting. 

The more common type of bearings are those 
with a flange at each end. Wooden patterns are 
generally supplied with a print on each end, 
approximately 1 in. long, with the same length 
of print on the bottom of the pattern. The 
bottom print enables the moulder to make the 
mould up flush with the core, and no risk is 
taken of the metal finding its way underneath 
to the vents. The end prints are banked up and 
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strengthened with irons or gaygers so that they 
will keep their position when the top part and 
the pattern are taken off. The advantage of 
this cored bearing to the foundry is that it 
enables them to be cast with merely skin-drying 
the top part. 

Bearings should always be moulded with the 
casting in the top part, that is to say, the 
machined face down. The runners must be 
placed in such manner that the metal will rise 
over the two sides of the bearing simultaneously, 
otherwise scabbing will occur. 

If this were cast with one runner, the metal 
would rise up one side of the bearing and fall 
down the other with a considerable splash and 
cause trouble. 

It is false economy to be sparing with the 
riser, because the metal that appears has been 
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forced through the mould and is naturally the 
coldest metal, and if the risers are not of suffi- 
cient volume the casting will be drawn between 
the body and the flange, at the junction of the 
two different sections. This is caused by the 
riser solidifying first, thus the casting must 
always solidify before the riser. The best 
method would he to have two additional pots 


A. Zz 


FIG &. 


of hot metal ready to fill the risers, but that is 
not always practicable. 

An alternative method is provided by having 
all risers covered or plugged to stop the sucking 
in of air and thereby causing a disturbance in 
the mould, until the metal begins to appear. 
Then the covers or plugs are taken out, and the 
risers are filled up with the metal being used. 


6. 
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FIG 7. 


It must, however, be ascertained that the mould 
is really full, or else there arises another problem 
—the tearing away of core by the fluid metal. 
Feeding by the pumping method—so familiar 
to the ironfounder—is fatal in non-ferrous 
metals.* It is at the period when the molten 
niass is passing from the fluid to the plastic stage 
that a great deal of damage is done. Even 
whilst the molten mass is still fluid, it begins to 
pump back through the runners in a see-saw 


* This is not universally true, as manganese bronze propellers 
are pump-fed.’’— Epiror. 
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fashion, which is objectionable in non-ferrous 
practice. 

Most of these bronzes have a strong tendency 
to liquate and it is difficult to cast such castings 
of heavy section without this change being 
noticeable. Gunmetal, for example, will be tin 
stained or covered with white spots if the casting 
is not cooled very rapidly. On the other hand, 
if the casting is poured too cold, it is certain 
to be drawn between the flange and body, and in 
all probability, if such a casting is broken up, it 
will be found to be composed of two distinct 
layers of metal. 

This condition will be found about half-way 
up the bearing, due possibly to the metal being 
too pasty to break up the film of oxide at the 
point where the metal falls away to form the top 
of the casting. 


Small Bearings Approx. 80-lb. Weight. 

Fig. 10 shows a group of small bearings that 
can be cast successfully without risers. It is 
felt that to place a riser on them is a mistake, 
and that view is borne out by results, providing 
that the casting is of a fairly uniform section. 
Because in many such instances the riser will 
‘pull’? tha casting instead of the casting 
‘“ pulling ’’ the riser, with the result that, at 
the junction of the flange and the body, a large 
crack will appear and the casting be ruined. 
Fig. 10 shows the method of running smaller 
hearings by means of a low runner and the 
whistlers—one on each flange. Good results are 


Fic. 9.—Grovp oF BEARINGS 
LEAVING THEIR OWN Core. 


assured if they are cast at a reasonable pour- 
ing temperature. All these smaller bearings are 
cast in green sand, 

If such castings are poured at 1,100 deg. C. 
they are usually to be relied upon. If they are 
cast at a much higher temperature they will 
he open-grained and the castings probably 
wasters. Moreover, if these are cast at a lower 
temperature, say, 1,080 deg. C., it will probably 
be found that on machining a number of small 
clean subcutaneous holes will appear. These are 
air traps, and caused by ‘‘ dull’’ metal, in- 
capable of driving the air from the mould. If 
such castings be broken up, it would be found 
that, instead of it being drawn at the flange 
as would be the case if a riser was used, a 
crack would appear on each side, extending 
almost the whole length of the casting. These 
cracks often appear just before the finishing 
eut is taken. 

Aluminium Alloys. 

Much of the confusion as to the casting of 
these alloys has been, and is still, caused by 
neglecting the following first principles :—Sand 
must be rammed lightly over the faces; sand 
must be used on the “dry” side and well 
vented; the greatest care must be taken in 
placing the runners, risers and chills; the con- 
struction of all cores and the pouring tempera- 
ture. Fig. 11 shows an aluminium ring measur- 
ing large 2 ft. 6 in. outside dia., 5 in. wide and 
4 in. deep. 

The difficulty with such jobs is that they are 
bedded into a bottom paste box, and the outside 
of the casting is chilled all the way round with 
cast-iron chills 3 in. thick, and unless the 
moulder is very careful the bottom face of the 
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mould will be hard. The only solution ot this 
problem is to vent it with an }-in. vent wire, 
covering them up lightly over the face, making 
sure that the vents have an outlet at the 
bottom of the box. If this venting be neglected, 
it will probably be found that the casting has a 
worm-eaten appearance on the bottom face, with 
the result that the casting will be a waster. The 
explanation put forward is the quantity of air 
that is held between the particles of sand 
throughout the mould and when this ai 
hecomes heated by the metal in the mould ii 
expands, and must be allowed to escape easily 
and rapidly. 

The heated air will tend to rise, so that all 
that oceurs over the top of the casting will 
naturally escape through the top part, but that 
below the casting will rise through the molten 
metal unless an easier exit is provided. Venting 
after the pattern has been withdrawn from the 
mould can only be done when the casting has 
to be machined on a particular face, and it is 
common knowledge that every toolmark will 
show on the resultant casting. Therefore such 
moulds must be tooled as little as possible. 

In view of the lightness of aluminium and its 
habit of filming over with a skin of oxide it will 
be understood that it has less ability than other 
metals to drive the air from the mould and 
completely to fill all the sharp corners. — This 
means that the mould must be porous, lighit- 
rammed and vented. 


Fic. 10.—A Group or SMALL BEARINGS 
WHICH CAN BE CAst WitHoUT RISERS. 


The ramming really depends upon the nature 
of the job; castings of large section will, of 
course, require more ramming. If the mould 
will hold together, that is all that is required, 
because it will allow more time in stripping, with 
less fear of cracking. In placing the runners, 
they must be so placed, and of such a diameter, 
that the casting cools uniformly. The moulds 
must be cast quickly, but with as little disturb- 
ance as possible. 

As an example, Fig. 12 shows an ordinary 
hand-wheel, 12-in. dia., with a centre boss 3-in. 
dia. and 1? in. deep on one side only. The out- 
side rim is --in. section and 1 in. wide, with 
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the four arms of the same section. When 
making this casting in brass or bronze, it would 
be considered quite good practice to gate it on 
top of the boss with a few whistlers on the out- 
side edge of the rim; so to cast in aluminium 
would be fatal, and in all probability it would 
crack the arms near the boss. 

The correct way to run such a casting is by 
spray runners along the outside rim with a riser 
on the centre boss. A characteristic of alumi- 


(Concluded on page 232.) 
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“ Bakelite” Bonded Grinding Wheels for 
Snagging.” 


By C. A. Carlson. 


In the manufacture of steel and metal pro- 
ducts, the grinding wheel has become a very 
important factor. When finishing castings of all 
kinds, the gates, risers and fins are removed by 
grinding. An increasing number of different 
types of alloy steel are ground before finish roll- 
ing, to remove defects and ensure the highest 
quality of products. Forgings are ground to 
trim off burrs and fins, or to prepare for sueceed- 
ing polishing operations. 

The great variety of work, methods and 
machines presented problems which had to be 
solved by close co-operation between the grind- 
ing-wheel maker and the consumer. Great 
forward strides have been made, and one of the 
most important is probably the introduction 
of high-speed ‘‘ Bakelite ’’ bonded wheels. 

Since their inception a few years ago, Norton 
‘* Bakelite ’’ wheels have become one of the most 
popular grinding tools. With their advent, it 
hecame possible to procure grinding wheels which 
perform the work at a lower cost and with less 


Fic. PORTABLE MACHINE 
FOR SNAGGING, EQUIPPED BAKE- 
LITE’? BonDED GRINDING WHEEL. 

effort. The effect of removing material at a 


faster rate has been to raise the standards of 
workmanship, and ‘‘ Bakelite ’’ wheels have done 
much to give the industry neater-looking cast- 
ings, automobile parts, and utensils, to which 
the public has become accustomed and now 
demands. 

Early in the use of ‘‘ Bakelite ’’ as a bond it 
hecame evident that in order to take full ad- 
vantage of the keener-cutting qualities and to 
protect the softer-bonded ‘‘ Bakelite ’’ wheels 
against excessive vibration, new machinery had 
to be designed. Existing machines designed to 
run at a maximum wheel speed of 6,000 surface 
ft. per min. usually were equipped with plain 
bearings and with wheel guards only strong 
enough to withstand wheel breakage at that 
speed. It was necessary to build machines with 
more substantial ball or roller bearings to carry 
the wheels at a speed of 9,000 surface ft. per 
min. and to design wheel guards which would 
protect the worker in case of wheel breakage. 
Machine builders are now making several types 
of high-speed snagging machines. High-speed 
grinders operating with ‘‘ Bakelite ’’ wheels are 
now used throughout the country for many kinds 
of work. 

Swing Frame Grinding. 

One of the most important machines is the 
swing-frame grinder, which is used for grinding 
large and medium-size castings and for grinding 
out defects in ingots, blooms, and bars previous 
to finishing high-grade alloy steels. The swing- 
frame machines are made for different size 


_* Extracted fram ‘‘Grits and Grinds.” The Author is asso- 
ciated with the Sales Engineering Department of the Norton 
Company. 


wheels. For large work and where a good deal 
of material is to be removed, 24-in. machines 
are probably the most popular size. For smaller 
castings and for some billet grinding 20-in., 
18-in. or 16-in. swing-frame machines are used. 
The advantage of the larger machines is their 
higher rate of production and economy. Smaller 
and lighter machines mounting smaller wheels 
can be handled with greater ease and are pre- 
ferred when grinding in limited areas, as for 
example removing seams or cracks in billets. 

Floor stands are made in many sizes. The 
most popular for production grinding are the 
30-in. machines, but 24-in., 20-in. and 18-in. high- 
speed floor stands are also common. The kind 
of work done on these machines consists of all 
kinds of castings and forgings. The advantage 
of ‘* Bakelite ’? bonded wheels over other types 
of wheels on floor stands is greatly increased 
production, smooth finish, and the ability of 
the wheels to cut fast with a very light grinding 
pressure. The cost of work is much lower than 
with harder-bonded slow-speed wheels. 

High-speed portable grinders mounting 6-in. 
or 8-in. ‘‘ Bakelite ’’ wheels are used extensively 
for finishing intricate steel castings and large 
machine castings. Many of these hand grinders 
are also used for automobile body work, such as 
grinding the bead left by welding and similar 
operations When finishing and repairing large 
dies the portable grinder with ‘“ Bakelite ”’ 
bonded wheels is a valuable tool. For inspection 
grinding to remove hair-line seams on high-grade 
steel bars before finish drawing or rolling, the 
portable grinders with high-speed wheels are used 
very successfully. 

Norton ‘‘ Bakelite ’’ wheels are made either of 
Alundum ”’ abrasive or ** Crystolon 
abrasive, depending upon the type of material 
being ground. 


Selection of Wheel. 


Selection of the most economical snagging 
wheel for a job is essentially a case of striking 
the proper balance between wheel life and rate 
of cut. A wheel may be of such a grain and 
grade that it shows suitable rate of production 
but short life; or a wheel may be of a grain 
and grade that will give satisfactory life but a 
slow cutting rate. Striking the proper point 
between these extremes is the task of the grind- 
ing engineer. And this point is not a fixed one 
but varies with different foundries—depending 
upon the nature of their work, their production 
requirements and other factors. 

Controlled structure is a Norton development 
that has proved of great help in selecting the 
best wheels for a job—wheels that give the 
proper balance between life and rate of cut. In 
Norton ‘ Bakelite’’ wheels the amount of 
abrasive—the spacing of the grains—is accurately 
regulated. Just as grain size is graduated by 
steps from coarse to fine, just as grade is 
graduated in steps from “ hard ’’ to ‘‘ soft,’’ so 
structure is graduated by definite steps from 
‘open spacing’’ to “close spacing’’ of the 
grains. Each structure, each graduation has a 
definite symbol so that it can be exactly specified, 
just as grain and grade are specified. 

Grinding action can, therefore, be regulated 
more closely, can be varied by smaller increments 
than when only grain size and grade were varied. 
It is also possible to select more accurately just 
the proper wheel for each individual snagging 
job—the wheel that will give the most economical 
combination of rate of cut and length of life. 
The same features of controlled structure which 
make possible more accurate wheel selection, 
also make possible more accurate wheel duplica- 
tion. When the proper grinding action for a 


job has been determined it can be more closely 
duplicated in succeeding wheels by controlled 
structure. 

For rough grinding operations a wide range 
of grain sizes are used, from No. 10 the coarsest, 
to as fine as No. 46. The grades vary from 
N to as hard as 8S. Structures range from No. 2 
(close spacing of the grains) to No. 9 (open- 
grain spacing). 


Loss Prevention. 

Practically all *‘ Bakelite ’’ wheels are made 
with large holes to prevent waste of abrasive 
material and to reduce wheel cost by utilising 
most of the wheel, leaving only a stub about two 
inches larger than the hole. To add strength 
and help to safeguard against breakage, strong 
welded steel rings are imbedded in the wheel 
near the hole. 

A main requirement tor good economy with 
‘** Bakelite ’’-bonded wheels is to maintain a 
speed between 9,000 to 7,500 surface ft. per min. 
At lower speeds the wheels wear faster and the 
rate of production is lowered. 

When selecting ‘‘ Bakelite ’’-bonded grinding 
wheels for the different operations, there are a 
few important points that must be observed. 
For steel with high-tensile strength ‘‘ Alundum ”’ 
abrasive is best suited. This includes steel cast- 
ings, tool steels, alloy steel, heat resisting and 
stainless steels. Crystolon - Bakelite ”’ 
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wheels are superior for brass and bronze cast- 
ings, certain operations on grey iron castings, 
and practically all natural and manufactured 
wineral material. The grain size, structure and 
grade of the wheels depend on the nature and 
severity of the grinding operation. With in- 
creased pressure per contact area, larger grains, 
harder grades and closer grain spacing (struc- 
ture) are selected, but if for example the wheel 
grinds with the whole width of a three-inch face, 
it is advisable to use softer grades, finer grains 
and more open structure. Swing-frame machines 
usually require harder wheels than do floor 
stands, as more pressure is exerted through the 
leverage of the handle bars and the convenient 
position of the workman. When better finish 
is desired, finer wheels are used. When grinding 
steel sensitive to heat, cooler cutting, softer 
wheels with more open structure are more 
suitable. 
Steel Foundry Practice. 

Better to understand the use of ‘‘ Bakelite ”’ 
wheels, a trip through a typical steel foundry 
cleaning room will give a good illustration. When 
the castings come from the foundry, the gates 
and risers are cut off } in. to 4 in. above the 
casting with an acetylene torch or power shears. 
The larger castings are taken to the 24-in. 
swing-frame machines, where 24-in. x 3-in. x 
12-in. 14-Q4T-2 ‘‘ Bakelite ’’ wheels grind off the 
excess material on gates and risers as well as fins 
from parting lines, and also do any grinding 
to proper dimensions that might be necessary. 
The medium and small castings go to the floor 
stands, where 30-in. x 3-in. x 12-in. 14-Q2T-2 


(Concluded on page 224.) 
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Outlook for Iron and Steel. 


SIR WILLIAM LARKE’S REVIEW. 


The present position and future prospects of the 
iron and steel industry were reviewed by Sir William 
J. Larke (Director, National Federation of Iron and 
Steel Manufacturers) in a lecture in Glasgow on 
Friday, March 17, to the West of Scotland Iron and 
Steel Institute. 

Sir William stressed the need for international 
co-operation. He said that, owing to the fact that 
supplies were cut off from certain markets while the 
principal producing countries were engaged in the 
Great War, new industries were set up in countries 
which hitherto were not producers, but which 
possessed the natural resources of ore and coal. That 
was perhaps most notable in the Dominions of the 
British Empire. Further, very considerable develop- 
ments had taken place on the Continent of Europe, 
where in France new works were set up during the 
war period when those within the war zone had to 
cease operations, and as a result of the Treaty of 
Versailles the devastated areas in France were made 
good under reparations, and the iron and steel works 
which had been destroyed wholly or partially were 
re-established, almost invariably on an improved 
and expanded basis. Again, by the transfer of the 
iron and steel works of Alsace-Lorraine, France had 
obtained an increased productive capacity of some 
2,500,000 tons per annum. Germany, from whom 
this was transferred to France under the terms of 
the Peace Treaty, had since replaced within her 
borders the capacity which she thus lost not only in 
Alsace-Lorraine, but also in Silesia. In addition to 
that redistribution of ownership and increased capa- 
city, there had grown up an entirely new system of 
tariff divisions and protective markets 


Position in Great Britain. 

Thus, there was the present position, in which 
some markets were reduced because they had begun 
production within their own area, and the remain- 
ing ‘‘ free’’ markets were suffering from increased 
competition due to the fact that a large increased 
surplus capacity required to find an outlet in them. 
What was the position of their own industry in re- 
lation to national economy as affected by the world 
conditions? The numbers of insured workers in the 
British iron and steel industry to-day totalled nearly 
300,000. Its export trade represented 7 7.77 per cent. 
of the total export trade of the country in value; 
and it had a capital of approximately £200,000,000 
invested in it. It was unfortunately true that only 
63 per cent. of the insured workers were at present 
employed, but that was to-day a much greater per- 
centage than obtained in any other country with the 
exception of Belgium and Luxemburg. Tt was sig- 
nificant that in 1932, while the British industry in- 
creased its steel production by a fraction as com- 
pared with 1931, the production of the rest of the 
world declined by 28 per cent. in the same period. 


The United States declined by 50 per cent., Ger- 
many 32 per cent., France 29 per cent., Belgium 
13 per cent., Luxemburg 3.5 per cent., while 
Britain’s production advanced by 1 per cent. Rela- 


tively a satisfactory position—but only 45 per cent. 
of our total capacity was employed. 


Potentialities of Improvement. 

Speaking of the future, Sir William stated that 
the potentialities of an improvement in the iron and 
steel industries of the world were substantial to the 
extent that there was unquestionably a vast poten- 
tial demand for the products: of these industries, 
which there was some reason and evidence to believe 
exceeded the present world capacity to produce. 
Reference had frequently been made to the fact that 
the rate of consumption of iron and steel by the 
modern world had in recent years been actually de- 
creasing, due to conditions entirely external to the 
industry. They were in effect not suffering from 
over-production, but from under-consumption. It 
might be argued that the iron and steel needs of 
the world were satisfied and that saturation point 
had been reached, but a very brief consideration of 
the tendencies of modern life and the developments 
that had taken place in the post-war period would 
show that the consumption of iron and steel per 
head of the population should be greater than in 
pre-war years, 

Referring to technological advances, and in that 
respect he believed the British industry still led the 
world, Sir William stated that that in itself was 


not a solution to the modern problem. The imme- 
diate problem of the industry was economic, relat- 
ing to distribution, rather than technological relat- 
ing to production. 
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Book Review. 


Handbuch der Spritzgusstecknik (‘The Pressure 
Die Casting of Metals), by L. FrRomMeEr. 
Published by Julius Springer, 23, Linkstrasse, 
Berlin, W.9. Price 66 RM. 

The rapid development of die castings during 
the past few years has been a prominent feature 
of the non-ferrous section of the foundry in- 
dustry. The simple type of plunger-operated 
die-casting machine for low-melting-point alloys 
and the gravity-die-casting machine have been 
augmented by a wide range of machines for the 
production of pressure die castings in a large 
number of alloys, including aluminium and light 
alloys, and more recently in the yellow alloys, 
such as brass. The literature on the subject, as 
in other rapidly-developing industries, has been 
mainly confined to scattered articles in technical 
journals. The appearance of a text-book on the 
subject of pressure die castings is, therefore, an 
important step in the establishment of the tech- 
nology of the industry on a proper basis in the 
field of technical literature. 

The author has dealt with the subject in a 
complete and detailed manner, intended to cover 
the requirements of the manufacturer of pres- 
sure die castings, the manufacturer of die-casting 
machines and the .purchaser of die castings. 
Such a scope for a single volume is truly am- 
hitious, but the author is to be congratulated on 
his endeavours. A full mathematical and prac- 
tical consideration is given to the theory of flow 
of molten metals under pressure into a mould 
and the consequent requirements regarding 
nozzle design and disposition. 
the various mathematical formula into one chap- 
ter (at the end of the book) is a convenient 
method of dealing with what is often a stumbling 
block to the non-mathematical reader. A section 
is devoted to the design and construction of the 
mould dealing with the application of cores, the 
ejecting device, removal of air and materials 
used for making the mould. A detailed descrip- 
tion of some thirteen moulds from actual practice 
is included in this section. detailed account 
of the design of the casting machine includes 
hoth the piston plunger and the compressed-air 
tvpe. The arrangement of the mould in the 
easting machine has given a careful 
consideration. <A description of about 20 Euro- 
pean and American machines is given, with full 
illustrations, and it is interesting to note that 
Polak, Eckert and Thieslack machines for 
pressure die castings are included. The 
feature of these machines is the use of a sepa- 
rate melting furnace and cold-pressure cham- 
her into which the molten allov is poured hefore 
being injected into the mould. All three tvpes 
are piston-plunger operated. 


also been 
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It is only to be expected that pressure die 
casting has a host of metallurgical problems, 


hoth as regards the behaviour of liquid metal 
during the filling of the mould and on solidifica- 
tion and subsequent cooling, as well as from 
the point of view of the physical properties of 
the metals used for die castings. The author 
gives consideration to both aspects and covers 
fully the various metals in use, including tin- 
hase, lead-base and zinc-hase allovs of low-melt- 
ing temperatures; the light alloys of aluminium 
and magnesium and the copper alloys, with 
correspondingly higher-melting temperatures. 
The influence of casting technique on the quality 
of the castings produced is well emphasised and 
as the pressure die caster, like other foundry- 
men, is troubled with blow-holes, draws, hard 
spots, porosity and many other defects the author 
has dealt with these matters comprehensively. 
It is impossible, in the course of a short review, 
to deal with the wealth of detail and careful 
consideration which has gone into the compila- 
tion of this book, which must the 


surely be 
standard work of reference for come. 


vears to 


The book runs to nearly 700 pages, and includes 


244 figures and 6 folding diagrams. 
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“ Bakelite”” Bonded Grinding Wheels for 
Snagging. 
223.) 


(('oncluded from page 


or 16-Q2T-2 ‘‘ Bakelite ’’ wheels grind the casi 
ings to desired dimensions and grade of finish. 
As a final operation on a number of mor 
intricate castings, portable grinders with 6-in. 
x l-in. x §-in. or 8-in. x l-in. x 3-in. 16-Q4T-3A 
or 20-Q4T-3A ‘‘ Bakelite ’’ are used to clean out 
corners and places where it is impossible to use 
the larger wheels. Portable grinders with cup 
wheels are also used to give castings a 
more polished appearance. 

The Norton 
have been 


some 


high-speed Bakelite ’’ wheels 
adopted in many foundries on account 
of the lower grinding obtained month 
after month in exhaustive tests. The cost of 
grinding with ‘‘ Bakelite ’’ wheels in different 
foundries is nearly the same if figured on basis 
of material removed, but the cost per ton varies 
considerably according to the type of castings 
ground. 


costs 


Swing-frame machines for 16-in. to 24-in. dia. 
wheels are used for grinding ingots and castings ; 


the larger wheels, for work requiring much 
grinding or with large flat surfaces. Typical 
wheel specifications are 24-in. x 3-in. x 12-in. 


14-Q4T-3A and 12-Q4T-3A. 
are used for lighter work, 


The smaller wheels 
and especially when 


the grinding is to be done in spots. As the 
corners are used more on the smaller, thinner 
wheels, they are made in_ harder grades, 
typical specifications being 12/3-R3T-3A and 
14-R4T-2 Bakelite.”’ 


Speed Limits. 
There has been some speculation as to whether 
still higher rates of production and lower costs 
could be obtained if ‘‘ Bakelite ’’ wheels were 


run at speeds higher than 9,000 surface ft. per 


min. It is true that thin ‘‘ Bakelite ’’-bonded 
wheels are run at much higher speeds for cutting 
off metal, but they are used at very near their 
ultimate strength and are almost completely 
enclosed to afford the workmen ample protection. 
Most snagging operations, however, require a 
generous exposure of the wheel, and the methods 


of handling the work are none too gentle. The 
recommended speeds allow for a safety factor 


of nearly 4 to 1. An increase in speed of 30 per 
cent. changes the safety factor to 2 to 1, which 
is too small a margin. Also, many tests on 
present machines have failed to disclose any 
definite benefit from the higher speeds. 

The Norton company is constantly engaged in 
improving ‘‘ Bakelite ’’-bonded wheels and_ in 
finding new fields for their use. The introduc- 
tion of controlled structure wheels was an im- 
portant step. It assures uniformity and makes 
it possible to produce the type of wheels best 


suited to the various grinding operations. 
Results obtained with the newer kinds of 
‘ Bakelite ’’ wheels indicate not only improve- 


ment over older types, but also an increase of 
their usefulness for work formerly done by other 
wheels or methods. 


New Solvent for Boiler Scale.—According to 
Technische Blatter of the Deutsche Bergwerks 
Zeitung, a new substance for removing boiler scale, 
termed ‘‘ Lithophob,”’ has been evolved in Germany, 
which removes scale by mechanical action. The 
preparation is said to penetrate the scale until it 
reaches the metal under-surface, and then breaks 
up the scale into flakes. The material does not 
damage the boiler interior or other fittings; it is 
composed of inorganic substances with a graphite 
base. The amount used is determined solely by the 
area of surface to be treated and not according 
to the hardness of the water or the evaporation of 
the boiler. Treatment is only necessary once every 
four to six weeks, and a few applications consider- 
ably diminish the tendency for scale formation. 
Practical tests with this material indicate a marked 
increase in boiler efficiency and a saving in fuel 
costs. 
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Recent Research in 
By S. E. Dawson, F.I.C., 


Introduction. 

lt has been suggested by the author that much 
benefit and interest might be brought to members 
ot all branches of the Institute by a review, in 
the form of an annual lecture, of the principal 
research work which has been or is being carried 
out for the advancement of foundry knowledge, 
and in some measure the present Paper is on 
these lines, though no attempt has been made to 
cover more than a few examples and their appli- 
cations coupled with a general review of pro- 
gress based on plant, processes, sand and metal. 

No branch of the engineering industry has 
heen subjected to so much adverse criticism as 
the foundry, and this may be due in part to its 
being the starting point of much of the raw 
material used in the various shops, and _ there- 
fore bevond which no subsequent faults or blame 
ean be referred. The engineer judges the 
foundry largely by the quality of its product, 
hut the foundryman has many factors to con- 
sider in attaining a desired standard of excel- 
lence, and, mainly due to the efforts and im- 
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the Iron Foundry." 


A.M.C.Tech., M.Inst.Met. 


the region of steel so far as mechanical strength 
is concerned, but its composition has been so 
altered, and added to that its special applica- 
tions in other fields of usefulness have been 
widely increased, and the engineer may well look 
forward to still further improvements in the 
many directions in which the investigations of 
the metallurgist are proceeding. Indeed, the 
structural qualities of cast iron have been so 
improved and extended that all the ferrous 
metals--cast iron, malleable, steel, etc.—may now 
almost be incorporated under one classification. 

The intensive investigations to which cast 
iron has been subjected in recent years have 
been responsible for the isolation of the many 
forms in which it is now possible to produce this 
complicated and many-phased ferrous alloy or 
conglomerate structure. Most of the many forms 
of which metallurgists are familiar in steel 
obtained by suitable heat-treatment are now 
capable of being produced in cast iron, though 
usually in a multiplex form. Such conditions or 
structures giving accordingly as many variable 
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provements in the modern foundry, that standard 
has never been so high and rigid as it is to-day. 

In the past, cast iron was not regarded with 
great favour by the engineer owing tunda- 
mentally to its limitations in strength, elonga- 
tion and homogeneity, and to some extent to its 
method of production in a shaft furnace which 
subconsciously brought to mind the cruder pig- 
iron product of the blast furnace. These factors 
were more or less accepted in the early days of 
cast-iron manufacture, but such great strides 
have recently been made both in regard to 
its properties and methods of production that 
its status has been raised to one of paramount 
importance in almost all industrial designs and 
duties. 

Indeed the story of the progress of the 
development of cast iron during the last 10 and 
20 years if told in full would be as entrancing as 
that of any of the great engineering achieve- 
ments of modern times. Adequate evaluation or 
payment is not yet given for the improved re- 
sults attained, but in many directions there is 
evidence that the greater appreciation of the 
high strength and special duty irons is bringing 
its just reward. 

Many of the improvements in the modern 
foundry are largely due to economic factors, and 
in the sequence of progress to this end investi- 
gation was first directed to the improvement of 
the material itself, and so successful has this been 
that not only has cast iron been brought towards 


* A Paper read before the Newcastle Branch of the Institute 
of British Foundrymen. 
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properties are brought about by composition, 
conditions of melting, subsequent heat-treatment 
of the casting, innoculation of the molten metal, 
and after-treatment of the casting by gases and 
alloy additions. 


Composition. 


The variability due to composition is largely 
effected through the carbon, and here it might 
be well to see how large a part the so-called 
impurities in cast iron are capable of playing. 


TaBLeE I.—Rational Analysis of Cast Iron. 


Ultimate Analysis per cent. Rational Analysis per cent. 


Graphite carbon 2.70 giving 2.7 graphite 
Combined carbon 0.75 ,, 11.0 carbide of iron. 


Silicon 2.33 Oy, 7.0 silicide of iron. 
Manganese 0.60 ;, 0.54 carbide of man- 
ganese. 
Phosphorus 1 7.1 phosphide of iron. 
Sulphur 0.08 ,, 0.22 sulphide of man- 
ganese 
Total 7.56 


28.56 


It will be seen from Table I that what might 
appear a relatively small amount of an element 
present, as shown by the ‘ ultimate ”’ analysis, 
may have a very profound influence as a com- 
pound having vastly different properties to the 
iron or ferrite with which it is associated. More 
important still, perhaps, is the effect of the 
melting and cooling conditions on the form or 
structure of the iron and its constituents, and 


such conditions, in conjunction with the general 
composition, control the amounts, form and dis- 
position of the ferrite, cementite, pearlite, 
graphite, etc., which in turn determine the 
suitabililty of the iron for a specific purpose or 
duty. In appreciating such improvements in the 
material structure itself the advancements 
achieved in the more physical aspects, such as 
contour and appearance, as well as the means 
of melting, cannot be ignored. 


Sand. 

For the physical aspects of castings, industry 
is indebted to the moulding machine, an early 
example of the engineer’s skill applied directly 
to moulding, and to the sand which is only now 
receiving the full investigation it deserves, 
having in mind the important part it plays, not 
only in producing the much-desired ‘“ skin ”’ to 
give a pleasing appearance, but in providing a 
moulding medium embodying correct venting, 
stability and refractoriness so necessary to the 
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production of sound, clean and true-to-pattern 
castings. Such research has resulted in a 
thorough knowledge of the main deposits suitable 
for foundry work in Great Britain and the 
introduction of tests and testing appliances to 
cover the most exacting requirements of the 
industry. 

Much attention has been given in many 
modern foundries to the sand and especially is 
this advisable where repetition production is 
concerned. When once the best type of sand 
has heen established the factors generally con- 
trolled are moisture, permeability and compres- 
sion strength, together with the amount of coal 
dust. Such properties are best determined on 
the standard apparatus recommended by the 
British Cast Tron Research Association, whilst a 
volatile content of the dry sand serves as a good 
check on the coal-dust content. 

Samples of the castings were then shown 
illustrating the great improvement obtained from 
the same sand but employing a finer grade of 
coal dust, and the advantages to be derived by 
the careful use of finer sands generally was also 
illustrated. 
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Melting Plant. 

Perhaps more important still have been the 
recent changes introduced by science into 
foundry-melting plant where again the assistance 
of the engineer has been enlisted by the metal- 
lurgist to achieve economy as well as accuracy 
and control of production. This is perhaps the 
latest research applied to the foundry and has 
resulted not only in greatly improved cupolas 
being made available, but also in the introduc- 
tion of a new type of melting unit. The former 
are exemplified by those providing a seconid>'\ 
air supply above the melting zone, and the 
Balanced-blast cupola providing a more 
complete control over the primary or ordinary 
air supply by valves. 

Balance-Blast Cupola.—The balanced-blasi 
cupola’ developed by Mr. J. E. Fletcher and the 
B.C.1.R.A. is the result of a close study of the 
conditions prevailing in the coke bed of the 
normally-designed cupola. 

Mr. Fletcher ascertained that the total air pass- 
ing through the outer annulus of the cross- 
sectional area of the melting zone, was approxi- 
mately twice that passing through the core and 


3.—-SouNpD CAstTINGS HAVING WIDELY 
VARYING SECTION-THICKNESS. 


that the analyses of the gases leaving the to; 
of the coke bed (about 2 ft. above the tuyeres) 
was as follows :— 


In outer annulus. In core. 


..| 24.20 | 16.9 
| 


114.70 | 9.0 

co ..| 3.80 4.2. | 16.40 | 17.3 

O, .| 0.60 | 0.6 | 0.00 | 0.0 

N. | 78.3 | 68.9 | 73.7 
Wt. air per Ib. | 

coke carbon ..| 11.75 lbs. | 8.1 Ibs. 


About 3 in. above the tuyeres the analyses were :— 


In outer annulus. In core. 
O, j15.8 6.5 5.3 
Wt. air per lb. 
_ cokecarbon .. 97.0 Ibs. 11.65 Ibs. 


From the above the oxidising character of the 
gases in the annulus is apparent. He also calcu- 
lated the following heat volumes :— 

To preheat 1 kilogram of cast iron to 
1,140 deg. C. (melting point) requires 155 cals. 
To melt 1 kilogram of cast iron requires 59 cals. 
To superheat 1 kilogram of cast iron by 200 deg. 
(1,140 to 1,340 deg. C.) requires 33 cals. 

To secure an equilibrium at the upper surface 
of the coke bed and to control the relatively 
small amount of the total air required for 
melting and preheating, adjusting valves are 
fitted on the main tuyeres and further tuyeres 
placed at a high level in the extended wind belt. 


1 B.C.1.R.A. Research Report, No. 91. 
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By this means the air supply to the tuyeres is 
under complete control to suit varying conditions 
of melting required and more complete com- 
bustion of the coke secured. 


The Rotary Furnace. 

A new type of melting unit is exemplified in 
the rotary melting furnace, a furnace primarily 
adapted to meet the more exacting and wider 
range of products which modern research on cast 
iron has brought into use. In connection with 
the rotary furnace, one design and its mechanical 
considerations have been dealt with by Mr. Scott 
in a previous lecture. It is proposed, therefore, 
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to deal only, and in brief, with the metallurgical 
considerations, and it is convenient to take the 
process of manufacture first so that a _ better 
understanding of the products available may be 
obtained. Fig. 1 shows such a furnace in dia- 
grammatic form. It has been observed that the 
mechanism of the process consists of introducing 
heat into the rotating furnace with the object of 
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raising the refractory lining to a very high tem- 
perature, the hot products of combustion then 
passing forward into the flues to the chimney 
stack. 

The intense heat in the furnace lining is trans- 
mitted during rotation directly to the metal bath 
by actual contact, thus overcoming the heat- 
insulating power of the slag, which, however, 
protects the metal from contamination by gases. 
The heat is generated by the burning of pulver- 
ised coal on a refractory lath-type grid situated 
in the combustion chamber, somewhat on the 
principle of a Bunsen burner with its gauze flame 
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carrier. The coal is carried in and burned }) 
means of an air supply raised to a suitable tem- 
perature in a regenerator situated in the exhaust 
flues, and driven forward by the blower.  Th« 
coal, except for that used in the initial lighting- 
up, is anthracitic and can be obtained from an) 
suitable coal measure, typical analyses of such 
having already been given. Since the main 
feature is to concentrate the absorption of heat 
into the bath of metal, it is necessary to contro] 
the combustion of the coal—that is, the flame 
at a position predetermined in the design of the 
furnace. This position is immediately in front 
of the grid in the combustion chamber. 

Owing to the easier ignition of the higher- 
volatile coals the position would vary with this 
factor. Consequently for increased volatile in 
the fuel the temperature of the combustion air 
must be lowered to maintain the correct position. 
The following examples show the balance which 
has to be observed : —7 per cent. volatile requires 
550 deg. C. air temperature: 11 per cent. 
volatile requires 450 deg. C. air temperature; 
15 per cent. volatile requires 350 deg. C. air 


Fie. 6.—NicrosttaL ErcHep 10 ver cent. Het. 
x 200 pias. 
temperature (see Fig. 2). The degree of 


pulverisation has also some influence on the posi- 
tion of combustion, but with suitable modern 
pulverising plant this can be closely regulated. 
A suitable condition of the coal is obtained 
when about 75 to 85 per cent. will pass through 
a 200 mesh with the coarser grades suitably 
balanced. The air temperature is controlled by 
the use of damper plates in the exhaust flues 
which include a by-pass direct to the chimney. 

The type of slag produced in the rotary furnace 
is rather different from that produced in the 
cupola in that it contains much less iron oxide, 
which indicates practically a neutral atmosphere 
in the furnace, an abnormally low metal loss, 
and avoidance of undue oxidation of the metal 
or its ingredients by the transference of oxygen 
in the cycle of reactions between the metal and 
the slag. 

Table II shows the slag in comparison with 
those from the cupola and the Siemens open- 
hearth furnace. 


TaBLeE I].—Slag Comparison. 


Rot 
yn Cupola | Siemens 

Seaci. slag. slag. 
Silica (SiO,) 50.48 | 62.0 57 
Ferrous oxide (FeQ) cig 1.28} 13.5 25 
Alumina (Al,0,) 5.0 1 
Manganese oxide (MnO) ..| 4.70 | 7.0 10 
Lime (CaO). . 22.401 9.0 5 
Magnesia (MgO) 2 
Sulphur (S) Nil | 0.6 | Nil 


The lining of the rotary furnace, put in by 
the aid of templates as in the Bessemer con- 
verter, is composed of such a material as to 
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embody high refractoriness, resistance to the 
abrasive action of the charge and the air-blast, 
little or no expansion or contraction, and an 
elasticity to withstand varying temperatures. 
Such materials are usually of a siliceous nature 
containing about 30 per cent. of clay and after 
ramming the lining is skin dried and fired, prior 
to glazing under full heat. 

From the foregoing it will be seen that the 
rotary furnace provides conditions for producing 
metal, not only free from the effects of contami- 
nation necessarily associated with cupola prac- 
tice, but one of a predetermined composition, 
and of a range hitherto not economically possible. 
The cupola, with its circumscribed heat range 
and direct contact between descending metal and 
ascending gases, has largely controlled and 
limited the composition and structure of cast 
iron produced therefrom. 

It has long been recognised that vastly dif- 
ferent structures could be obtained with the 
same composition, if only means of production 
were available economically and conveniently to 
provide a suitable range of the necessary condi- 
tions. In the many investigations into this 
new field of the structure of cast iron, in which 
the British Cast [ron Research Association has 
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rendered invaluable service, it was early estab- 
lished that superheating of the metal and the 
amount of carbon present were the most promi- 
nent factors. The controlled effect of super- 
heating cast iron is to produce in the final solid 
material a pearlite-fine graphite structure, to 
an extent dependent on the degree and length of 
time of such superheat. Such a structure, in 
addition to thus embodying the most desirable 
components of the iron, has the added interest 
and value of exhibiting a lower shrinkage and 
a more even grain-size for different metal thick- 
nesses, a property hitherto attainable only by 
alloy additions or special processes. 

This is clearly illustrated in Fig. 3, which 
shows a casting varying in section from } to 
1} in. and showing complete freedom from 
porosity with uniform close grain throughout all 
sections. 

Actual fractures from various parts of this 
casting were exhibited further to illustrate this 
uniformity. The theory underlying this fine- 
graphite formation is generally ascribed to the 
more complete solution of the original flake 
graphite in the materials employed, with the 
consequent removal or reduction in size of 
graphite ‘‘ nuclei,’ which would induce and form 
the starting point of larger flake graphite. This 
is only partially correct, however, and much in- 
vestigatory work is proceeding in an effort to 
determine a more comprehensive understanding 
of the matter. 

Some scientific evidence is, however, hereby 
shown for the use in most cupola charges of 
‘serap ’’ which, whilst introducing a serious un- 
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known factor into the calculation, is of finer- 
graphite form than “ pig,’’ due to its having 
been twice melted. The extent to which super- 
heating should be carried out depends on the 
duties demanded of the castings produced from 
the metal, the proportion of pearlite retained 
being the main underlying factor. Apart from 
the microstructure, the amount of combined car- 
bon is some guide in determining the correct 
conditions. 

From the foregoing, it is natural to assume 
that a more complete control of total carbon in 
the metal would facilitate the production of a 
desired structure, if, for example, a low carbon 
could be employed. The superheat attainable in 
the rotary furnace renders this possible, since 
steel or any other low-carbon material can be 
melted with ease, and any degree of carbon in- 
troduced into the melt by this means, and 
adjusted by the addition of petroleum coke if 
necessary. The use of steel in the cupola charge, 
even if under limited control, is one evidence 
of the value of lower carbon towards, improved 
structure. Low total-carbon cast iron, in addi- 
tion to producing fine graphite, also produces a 
finer grain structure which, as one would expect, 
is responsible for great increase in strength. 


Fic. 8.—WuiteE [ron BEFORE INNOCULATION, 
ErcHep 1s Picric Actp. x 200 pitas. 


The new process of rotary melting has, there- 
fore, provided a means of embodying the factors 
necessary to bridge the gap between grey cast 
iron and malleable cast iron, and by superimpos- 
ing the malleable process thereon, of attaining 
strengths usually only attributed to steel. 

Similarly for special-duty conditions, alloy 
cast iron of any desired composition can be 
made, either as a complete and separate melt 
where quantities warrant it, or by adding the 
alloying element, including carbon, in a residual 
furnace bath or in the ladle. Another feature 
of superheated iron which is worthy of note is 
the less effect thereon of the elements usually 
present in cast iron, such as silicon, manganese 
and phosphorus, so that a wider range of cast- 
ings can be produced from the same composition, 
an advantage to be considered in many foundries 
at the present time. In the form of pig-iron, 
whether of alloy composition or not, a ready 
means of producing fine-grain cast iron from 
the cupola is thus rendered available. 

With the wider range of compositions avail- 
able some modification of existing test-pieces 
became necessary, and it is interesting to record 
one introduced to measure the fluidity of the 
metal. This was designed by Sipp, in Germany, 
and is of the design shown diagrammatically in 
Fig. 4, from which it will be seen that the test- 
piece is run under standard conditions so that 
all measurements are comparative. The complete 
test-piece of 1,500 mm. long (about 60 in.) has 
been attained on ordinary shop metal employed 
on thin castings. So elastic is the use of the 
rotary furnace that steel castings of an excep- 


tionally high standard are readily produced 
giving daily test results of 30 to 35 tons tensile 
with up to 35 per cent. elongation and 40 per 
cent. reduction in area. It will thus be seen that 
a foundry equipped with such a plant is capable 
of handling all varieties of ferrous castinzs, 
including also malleable and the special duty 
alloy cast irons. 


Cooling Effect. 


The effect on the structure of the manner and 
rate of cooling is of equal importance to that of 
melting. Such rate varies from that of the heavy 
casting cooling down in the mould to that of the 
chilled casting, and the structure «of the 
varies accordingly, both as regards the degree 
and disposition of the compound ingredients and 
also as to the grain size of the crystals. Again 
the constituents of the iron exercises an impor- 
tant bearing on the changes which take place 
when cast iron cools, influencing both the time 
and degree to which such changes take place. 

For example, silicon and phosphorus notably 
amongst the usual constituents decrease the 
carbon eutectic point to an appreciable extent, 
varying the normal 4.3 per cent. carbon taken 


Fic. 9.—TuHe [ron sHown IN Fig. 8 AFTER 
INNOCULATION, ErcHep Picric Acip. 
x 200 pias. 


up by molten iron by approximately 0.3 times 
their own percentage thus affecting the solidi- 
fication point of the iron. Again, certain other 
elements such as manganese, nickel and chromium 
greatly affect the temperature which 
austenite (as in molten iron) transforms the 
martensite, thus changing from the non-magnetic 
to the magnetic state. The effect of alloy con- 
ditions to grey irons and the innoculation of 
white irons by certain elements have all received 
a considerable amount of attention by various 
workers and many useful alloy cast irons for 
special duty purposes are now available. Some 
of the commercial applications of these various 
researches are to be seen in the following 
examples. 


Growth and Heat Resistant Irons. 


Table Il’ shows the effect of silicon and 
carbon on the growth of cast iron, and Fig. 5 
the curves of two typical examples from these 
figures showing the effect of silicon on the 
‘critical temperature ’’ and permanent expan- 
sion on both a high- and low-carbon cast iron. 
It will be noted that the permanent expansions 
are also considerably reduced by the use of the 
low total carbon and that silicon up to 3 per 
cent. increases the permanent expansion due to 
decomposition of the combined carbon in graphite 
and ferrite, but above this figure the less carbon 


solubility reduces the latter constituent. By 
introducing nickel and chrome (Nicrosilal)* a 
further improvement was obtained both as 


2 A. L. Norbury and Morgan, Iron and Steel Institute, 1931. 
3 B.C.1.R.A., Patent No. 378,508. 
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regards resistance to growth and also scaling 
together with ductility. An austenitic structure 
with 18 per cent. nickel, 6 per cent. silicon and 
2 per cent. chromium, together with low total 
carbon proves a good machinable alloy. A 
micrograph of Nicrosilal (X200) is seen in Fig 6. 

Non-Magnetic Cast Tron.‘—This is a_ soft 
austenitic iron containing 6 per cent. manga- 
nese and 10 per cent. nickel, whilst a shghtly 
harder variety is obtained if copper is intro- 
duced to replace some of the nickel. 

Rolls for Special Purposes.—A structure speci- 
ally designed for use in cane-sugar machinery 
and comprising troostite in a martensite matrix, 
together with cementite is obtained by the use 
of about 5 per cent. manganese. [Sample frac- 
tures and micrograph (see Fig. 7) from a _ roll 
were shown. | 


TABLE III.—Physical Differences between High and Low 
T.C. Irons. 


High Total Carbon Irons. 


Si. contents .. PP) gi Fe | 3.27 | 4.38 | 5.64 per 
cent. 
Perm. expansions 0.29 | 0.37 | 0.19 | 0.0 per 
cent 
Crit. points on heating) 755 | 835 | 845 | 935deg.C. 
Crit. points on cooling 695 | 795 | 815 | 920 deg. C. 


Low Total Cgrbon Irons. 


Si.contents .. —..| 2.03 | 3.43 | 4.46 | 7.58 per 
cent. 
Perm. expansions ..| 0.14 | 0.16 | 0.15 | 0.0. per 
cent 
Crit. points on heating; 760 | 800 | 875 | Above 
1,000deg.C. 
Crit. points on cooling} 685 | 740 | 810| Above 
1,000deg.C. 


Innoculation.—The addition in small amounts 
of such elements as nickel or silicon to a low 
silicon white iron has been found to produce 
very dense irons with remarkably high strength. 
For example, under this treatment the strength 
was raised from 17 tons to 22 tons per sq. in. 
on bars up to 3} in. diameter. {Micrographs 
(X200 dia.) of such an iron before and after 
innoculation are shown in Figs. 8 and 9, and 
many examples of the special irons referred to 
were exhibited and created much interest. ] 


DISCUSSION. 


Mr. GReEsty, opening the discussion, referred 
to Mr. Dawson’s statement when dealing with 
the rotary furnace that the lower the volatile 
content of the fuel the higher the air tempera- 
ture necessary. What would happen if one took 
a coal of such high volatile content that one 
could not preheat the air? Further, should one 
aim at a low volatile coal and a high air tem- 
perature, or rice versa? It had struck him as 
remarkable that in spite of the very steep curves 
relating volatile content and air temperature 
which had been shown, the results, far 
melting was concerned, were similar. It 


sO as 


was 


difficult to appreciate that the same results were- 


obtained with such very different conditions. 

lf what Mr. Dawson had said was correct, it 
would appear that much trouble was unneces- 
sarily undertaken on regeneration. Did the pro- 
cess simply preheat the air to use the exhaust 
gases? If such a wide range of coal could be 
used, why did they not use a local coal or a 
blend rather than bring the coal from a long 
distance ? 

Mr. Gresty also referred to the size of the 
graphite flakes as a practical index o! strength. 
He did not think that that was invariably borne 
out in practice. There were many cases of cast 
iron containing apparently fairly coarse graphite 
giving high strengths and particularly high 
resistance to shock—probably due to the bette 
continuity of the matrix. 

In Table III, showing the relationship between 
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growth and silicon content, it was surprising to 
find that the lowest silicon content given was 
1.6 per cent. If the table had been continued 
the range lower irons it would 
have been seen that very low silicon iron as far 


into ot silicon 


as growth was concerned was practically the same 
as the high-silicon irons. He suggested that the 
table would have been better if it had covered 
the whole commercial range. 

Mr. Dawson, in reply, stated that he had 
only given the limits of coal compositions between 
which they worked. There was something more 
in it than just the burning of carbon and _ vola- 
tile matter. It became a question of the burning 
or coal for metallurgical operations and not for 
ordinary burning. Blended coal was not satis- 
factory, as it tended to separate on its way to 
the grid with uneven burning as a result. One 
could reach 20 per cent. volatile with the same 
results when using lower volatile coal, but 
above 20 per cent. they were not so satistactory. 

Referring to the silicon content, he had not 


as 


included .the low-silicon irons because, for a 
melting pot, for example, the casting itself 


would be dead white if much lower silicon were 
employed. For 1}-in. thick wall he used 1.3 to 
1.4 per cent. of silicon. 


Interposing, Mr. Gresty said that Mr. 
Dawson was overlooking the Perlit Process, 
which allowed the use of very low silicon iron 


and Mr. Dawson agreed that if he had included 
this process it would have come at the lower end 
of the scale. 

Mr. H. C. Jay said that he would like to carry 
further the point which had been raised regard- 
ing the volatile contents of fuel for rotary fur- 
naces. After the furnace had been first heated 
up would it not be possible to go on to, say, a 
Durham grade of coal containing 26 per cent. of 
volatile? Such a coal, for example, would be 
quite suitable for pulverised-fuel firing of 
boilers, and it seemed regrettable that they had 
to bring coal from such a distance. He had not 
thought that Northumberland coal would do in 
any case, but that probably the Durham coal 
might be satisfactory. 

Mr. Dawson, in reply, reminded Mr. Jay 
that the furnace in question was a relatively 
short one, and if coal too high in volatile were 
used the elongated flame resulting would pass 
into the flues with possible damage to the pre- 
heater tubes. Under these conditions also, com- 
bustion would be completed later in the furnace 
with the risk of an oxidising atmosphere being 
present at the grid end. Coals up to 15 per cent. 
volatile were quite often used, but for the above 
reasons it was not advisable to very much 
higher. 

Mr. Van per Ben referred to the specimens 
shown by Mr. Dawson when dealing with the 
subject of innoculation, and asked what would 
have been the effect if the extra 0.2 per cent. of 
silicon had been added to the furnace instead of 
to the ladle. Mr. Dawson replied that there was 
a very definite difference between the two ways 
of adding the silicon. Tf the silicon content had 
merely been raised in the ordinary way the iron 
would have been converted into grey iron and 
the strength would not have been raised. 

Mr. Jay asked whether Mr. Dawson had had 
any experience with the addition of silicon to au 
already grey iron. They used to run a semi- 
diese] mixture with 1.1 per cent. of silicon, 
which, when cast in a 1.2 diameter bar, it was 
grey. For other castings they used the same 
iron, but added silicon to the ladle and obtained 
greater strength, which would not have occurred 
if they had simply run the additional silicon 
through the cupola. 

Mr. Dawson agreed that. under certain cir- 
cumstances, the addition of silicon to the ladle 
would result in an increase in strength even on 
an already grey bar. 

The meeting concluded with a vote of thanks 
to the lecturer, which was proposed by Mr. 
CarMICHAEL and passed unanimously. 


go 
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Better Outlook for Scrap. 


By ONLOOKER.’ 


The fillip to new metal values, given by the 
modest rise in commodity prices which followed 
hard on the heels the American banking 
crisis, has come as a real relief to dealers in old 
metals, whose plight during the past months has 


ot 


been unenviable. By comparison with the 
dealer in virgin metals, who has at least been 


reasonably sure of getting a fair tonnage of the 
raw material in which he trades for daily sales, 
the scrap-metal merchant has been faced with 
the problem of obtaining a sufficient supply at 
the right price to hold his business connection 
together. Therein lies one of the great difficul- 
ties for the merchant in whatever line he may 
he engaged, for at any cost he must always be 
ready to buy or to sell. Consumers grow tired of 
approaching him for supplies after they have 
found on two or three occasions that he 
nothing to offer. 


has 


It is, of course, obvious that, except in those 
rare cases where foundries run working entirely 
on scrap, the buyer is going to make quite sure 
of a reasonable margin below virgin metals 
before he makes a purchase of material which is 
inferior in quality on account of its secondary 
nature and losses from dirt and impurities. Old 
metals must, therefore, always be offered to 
prospective customers at something below the 
official Metal Exchange quotations for copper, 
lead, etc., and it is when these fall to an abnor- 
mally low level that the trouble begins. In 
secondary material production costs include 
breaking down and preparation of the metal for 
the consumer, and in this manner a fairly heavy 
bill for grading, sorting, cutting up, etc., is 
incurred. All this has to be covered in the sell- 
ing price before a profit is obtained, and when 
new metal vaives are unduly depressed, it is 
extremely dificult to realise a figure which will 
cover the original cost plus the addition for con- 
verting into marketable form. 

The scrap-metal merchant is, of course, depen- 
dent for his supplies on first holders, i.e., ship- 
breakers, public-work contractors, Government 
Departments and the like, and should these 
people make up their minds that to sell at any 
particular juncture is to sacrifice their stock 
needlessly, then the dealer in old metals can 
only shrug his shoulders and try elsewhere. 
Latterly there has been a good deal of this sort 
of thing going on, and rather than lose touch 
with customers the scrap merchants have been 
compelled to make ‘ bear’’ sales, when such 
transactions could be arranged for forward dates, 
trusting to some decline in values and a good 
deal to luck to secure the necessary cover. 
Business of this kind is speculative, and usually 
distinctly unremunerative, so that any improve- 
ment in the general situation which makes for 
a higher price level likely to encourage metal 
holders to let go is welcomed by the scrap dealers 
anxious to secure their raw material. It is an 
open secret that some very considerable tonnages 
of old metal are lying in warehouses in this 
country, and if the price of copper rose by £10 
per ton, the holders would still be compelled to 
face a loss in selling. 

The absence of American material and a drain 
to the Continent have both tended to shorten 
supplies in this country, so that the modest rise 
in values of copper and spelter which occurred 
recently was hailed with relief, not only by the 
scrap merchants themselves, but also by the con- 
sumers, who have found by bitter experience 
that when prices are ‘‘ down and out,”’ not only 
is material scarce, but quality suffers consider- 
ably as a result of efforts to wring some sort of 
profit out of the transaction. A falling-off in 
quality leads immediately to complaints, and 
sometimes to friction which may mean the loss 
of a good account, not to mention the possibility 
of recourse to arbitration and resultant expense. 
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New methods, modern equipment, careful 
study of production details allows this 
iron to be sold at a keen competitive price. 
**New Process” Pig Iron offers quality 

and economy. 


Send for our Brochure No. 518. 
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This Week’s News in Brief. 


Trade Talk. 


AN ORDER for six 12-ft. Bermuda rigged centre- 
board boats has been placed with Messrs. James 
Adam & Sons, Gournock. 

Messrs. THos. W. Warp, Limirep, of Sheffield, 
have bought two ships, the ‘‘ Thessaly’ (3,135 
tons) and the ‘‘ Lutterworth,’ both for 


scrap. 

Messrs. Scorr’s SHipBuILDING & ENGINEERING 
Company, Limirep, Greenock, are to erect an ex- 
tension to the platers’ shed at their Cartsburn 


Dockyard. 

THE CALEDON SHIPBUILDING & ENGINEERING Com- 
PANY, LimitED, launched from their Stannergate 
yard the ‘* Fiona,” a cargo boat built to the order 
of the Colonial Sugar Refining Company, Limited, 
Australia. 

Messrs. JoHN G. Kincaip & Company, 
Greenock, have received an order for two 
Kronhout oil engines. One is for a motor 
to be built by the Ardrossan Dockyard, 
for London owners. 

Tue Boarp or TRADE announce that an Order-in- 
Council was made on March 16 under Section 2 of 
the Merchandise Marks Act, 1926, which requires 
imported wrought hollow-ware of iron or steel to 
bear an indication of origin. 

Messrs. Barrp & Company, LIMITED, 
have decided to blow in two blast furnaces at their 


LIMITED, 
sritish- 
coaster 
Limited, 


Gartsherrie Works, Coatbridge, which have been 
out of blast since July, 1932. Preparations are 
being made for the rekindling at once. 

THE GALVANISING PLANT at the Whitford Steel 


Sheet and Galvanising Works at Briton Ferry has 
been restarted. The mills at these works restarted 
on the previous day, absorbing 300 men, and alto- 
gether 450 hands have returned to work. 

OWING TO SUDDEN ILLNESS, the lecture which was 
to have been given by Mr. J. B. Corrie on ‘* The 
Preparation of Moulding Sand’”’ at the seventh 
meeting of the Newcastle and District Branch of 
the Institute of British Foundrymen was abandoned. 

A MINOR BOOM in the ship-breaking 


being experienced at Bo’ ness. The Anchor Brockle 
bank liner Holywell,”’ of 4,867 tons, is the 


latest vessel to be beached at the Bridgeness yard 
of Messrs. P. & W. MacLellan, Limited, for de- 
molition. 

Mr. JoHN Docnerty, of Cambuslang, received 
severe injuries while working a magnet crane in 
the Hallside Steelworks, Newton. He was removed 
to the Royal Infirmary, Glasgow, and found to have 
both legs and several ribs broken, in addition to 
cuts about the head. 

Ir WAS ANNOUNCED recently in the Australian 
Parliament that the British and Commonwealth 
Governments are negotiating with regard to the 
Australian iron and steel duties and that the British 
Government are sending a representative to Australia 
to discuss the subject. 

A FACTORY [TOR MAKING PLUMBAGO CRUCIBLES has 
recently been started up by the Birmingham Crucible 
Company. The new industry is already 
tion at Witley Works, Halesowen, about fifty men 
being employed. A refining plant for preparing the 
graphite is part of the equipment. 

IMPROVED TRADE in Clyde shipbuilding, engineer- 
ing and other heavy industries, and a reduction in 
the number of unemployed blacksmiths, 
ferred to by Mr. William Lorimer, 
tary of the Associated Blacksmiths’ and Smithy 
Workers’ Society, whose headquarters are in Glas- 
gow, in his quarterly report issued last week. 

A MARKED RECOVERY in steel production in Canada 
has occurred since the beginning of the year. The 
output was 29,986 tons in December, 1932, 40,766 
tons in January and rose still further to 41,387 tons 
in February last. Pig-iron production shows the 
same trend, rising from 22,842 tons in December to 
27,031 tons in January and 28,399 tons in February, 
compared with a low record of 9,378 tons in August, 
1932. 


Ir 1S REPORTED in the German newspapers that the 
South African railways are in negotiation with Con- 
tinental producers for the purchase of 27,000 tons 
of steel sleepers, in addition to those already ordered, 
for which British producers were unable to make a 
favourable offer. On the other hand, it is recorded 
rails had been entirely 
The Spanish steelworks. which 


in opera- 


are re- 
general secre- 


that an important order for 
placed in England. 


a short time ago obtained an order for 32,000 tons 
of rails from the Argentine, are now endeavouring 
to get orders from South Africa, and have under- 
quoted the Irma by 15s. per ton. 

THe Import Duties Apvisory COMMITTEE give 
notice of applications for an increase of import duty 
on cast-iron porcelain-enamelled baths, and for draw- 
back under Section 9 of the Finance Act, 1932, in 
the case of top-dyeing machines in respect of the 
castings and sheets of Krupp’s V4A_ welding- 
quality stainless steel used in their manufacture. 
Any representations which interested parties may 
desire to make should be addressed in writing to the 
Secretary, Import Duties Advisory Committee, 
Caxton House (West Block), Tothill Street, London, 
S.W.1, not later than April 10 next. 

THE ASSOCIATION OF ScrENTIFIC WORKERS 
the British Institute of Social Service. of 
toria Street, London, S.W.1, are engaged 
piling a Handbook of Extra-University Research 
in Pure and Applied Science, in which it pro- 
posed to give data concerning commercial, en- 
dowed and private research laboratories. They do 
not wish to include laboratories and other institu- 
tions devoted solely to testing materials and _ pro- 
ducts, collecting data and other work not of a 
developmental and original character. Firms doing 
work of the type which the Association indicates are 
advised to communicate with that body. 

THE REPORT OF the Bethlehem Steel Corporation for 
1932 shows that the total income of the Corporation 
and its subsidiaries for the year, before charges for 
interest and depreciation, was $594,138, as compared 


and 
70, Vic- 
in com- 


is 


with $21,386,694 for the preceding year. After 
deducting interest and other charges of $6,896,980 


and depletion and depreciation charges of $13,101,589 
there was a deficit of $19,404,431 for 1932, as com- 
pared with a net income of $115,745 for the preced- 
ing year. A statement by Mr. Charles M. Schwab, 
chairman of the board, shows that operations of the 
Corporation’s steel plants for the year averaged 16.9 
per cent. of capacity, as compared with 38.6 per cent. 
in 1931. There was a gradual decline in the rate 
of operations during the first eight months of 1932, 
followed by a slight temporary improvement. The 
low point in the rate of operations for the year was 
reached in December. 

Messrs. STEWARTS 


& Lioyps, Limirep, have, in 
the course of the past few years, remodelled and 
modernised their Bilston Works (formerly Messrs. 


Alfred Hickman, Limited). The works are intended 
primarily to supply the varying qualities of steel 
which are necessary for tube making. They are 
continuing this policy and, at the present time, the 
plant is one of the most fully occupied steel plants 
in the country. The latest addition to the plant 
which is being made is a reheating furnace to serve 
the mills used in producing bars for seamless steel 


tubing. The furnace, which, it is understood, em- 
bodies several new features, has been designed by 


the works staff in collaboration with the company’s 
central research board and technical departments. 
It is expected to go into production towards the 


end of this month, and when it operates it will 
augment the already considerable capacity of the 
Bilston mills, as far as bars for tube-making are 
concerned. 

Personal. 

Mr. Water ELLiotr, for many years a_pro- 
minent foundry trade-union leader, has died at his 
home in Marlborough Street, South Shields, in his 
80th year. 

Mr. O. Watpricu, of Siegen, has had the degree 
of Dr. Ing. h.c. conferred on him by the Technical 
High School Fridericiana-in Karls: ‘uhe, the oldest 


Technical High School in Germany. in recognition of 
his services in the construction and manufacture of 
heavy machine tools. 


Wills. 


SmitH, Henry. ironmoulder, Stenhouse- 

muir £496 
SPENCER, JOHN, of Sheffield, tool manu- 

Carrp, P. T., of Greenock, head of the 

former firm of Caird & Company (now 

Messrs. Harland & Wolff, a 

shipbuilders and engineers £309,239 
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Obituary. 


Mr. Francis ALBert HatrFietp, formerly works 
manager of Messrs. Joseph Rodgers & Sons, 
Limited, of Sheffield, died on March 16, aged 77. 

Mr. FREDERICK CRESSWELL, for many years mana- 
ger of the foundry of the Clay Cross Company, 
Limited, whom he served for many years prior to his 
retirement in 1929, has died at the age of 79. 

Mr. JAMES WALKER, an acetylene welder, 
Foundry Road, Parton, near Whitehaven, Cum 
berland, was killed as a result of an explosion in 
a shed at the United Steel Company’s Lowca by- 
products works. 

Dr. CawtHoRNE Unwin, Professo: 
Emeritus of the Central Technical College, City and 
Guilds’ Institute, South Kensington, who has died 
at his London home in his 95th year, was at one 
time President of the Institution of Civil Engineers 
and of the Institution of Mechanical Engineers. 
In 1921 he was awarded the Kelvin Medal. 

Mr. W. J. Porrer, who died recently, joined 
the staff of Messrs. W. T. Henley’s Telegraph 
Works Company, Limited, in 1887, and thus 
had 46 years’ association with the company. He 
was secretary of Henley’s Telegraph Works (South 
Africa) Company, Limited, from 1903 to 1914. Mr. 
Potter was appointed a director of the company in 
May, 1913. He retired from his staff position on 
March 31, 1932, but continued in his capacity 
director. 

Mr. A. G. Jeynes, of Stockton, died on 
day, March 18, following a motor accident. 
Jeynes was an engineer of prominent standing. 
spent nearly the whole of his working life with 
Messrs. Ashmore, Benson, Pease & Company, 
Limited, excepting for about nine years, when. in 
1904, he left the firm and joined the late Mr. 
Smithers in partnership as engineers at Middles- 
brough. This firm dissolved in 1913, when Mr. 
Jeynes returned to Messrs. Ashmore, Benson, Pease 
& Company’s Parkfield works at Stockton as works 
manager. In this position he continued until about 
three years ago, when, at the age of 70, he sought 
to retire, but was induced by the firm to continue 
in an advisory capacity. 
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Company Reports. 


Thos. Firth & John Brown, Limited.—The directors 
are of opinion that it is not advisable at present to 
pay any dividend on the preference shares. 


John Baker & Bessemer, Limited.-—Loss for 1932, 


£7,822, before making allowance for depreciation; 
brought in, £17,022; carried forward, £9,199. 
Coltness tron Company, Limited.—Brought in, 


£156.172; final dividend on the ordinary shares of 
5 per cent., making 8 per cent. for 1932; to redemp- 
tion and depreciation account, £60,000; carried for- 


ward, £164,337. 
Cammell, Laird & Company, Limited. — Trading 
profit, £47,819; brought in, £115; net profit, after 


crediting income from investments, etc., and charging 
depreciation and debenture interest and expenses of 
capital reconstruction, £626; carried forward, £741. 

British Thomson-Houston Company, Limited.— 
Profit for 1982, £392,015; brought in, £221,265; in- 
terest charges, £99,743; depreciation, etc., £146,992; 
preference dividends, £78,749; dividend of 4 per cent. 
on the ordinary shares, £60,000; carried forward. 
£227,795. 

Morgan Crucible Company, Limited. — Trading 
profit, after providing for depreciation, £214,159: 
brought in, £633; net profit, £170,504; dividends on 
the preference and preferred ordinary shares, 
£41,625; interest on 7 per cent. obligations, £3,836 ; 
interim dividend on the deferred ordinary shares, 


£30,347; final dividend on the deferred ordinary 
shares of 24 per cent., £40,462; capitalisation of 
5 per cent. obligations. £53,950; carried for- 
ward, £917. 


THE COMPLETE REOPENING of the Skinningrove Iron 
and Steel Works, Saltburn, will be accomplished on 
Monday, April 3. The Loftus ironstone mine was 
reopened on March 20, and two blast furnaces 
were brought into commission again last week. This 
week the steel-melting furnaces are being started, 
snd on April 3 operations at the works will be in 
full swing. They have been closed since November 
for the purpose of effecting various improvements 
and for reorganisation 
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Raw Material Markets. 


Several sections of the iron and steel markets 
report increased business, and the general trend of 
activity seems to be an improving one. The expansion 
in the pig-iron demand is slow; but finished steel 
business. if irregular, is on the up grade. The 
production of pig-iron is now larger, two or three 
additional furnaces having been put into commission. 
The Skinningrove Iron and Steel Works have now 
been reopened. Messrs. Richard Thomas & Company. 
Limited. announce their decision to restart their 
Redbourne iron and steel works, at Scunthorpe. 
Lincolnshire, as soon as_ possible. 


Pig-Iron. 


MIDDLESBROUGH.—The outlook in this area is 
considerably brighter. The Skinningrove plant 
resumed operations last week, two blast furnaces 
being blown in and the Loftus iron mine restarted. 
The steel furnaces go into operation this week and 
the rolling mills next week. Sufficient orders are in 
hand to ensure regular working during April. The 
heaviest clearances of pig-iron for about twelve 
months are now being made from the Tees, and 
further orders are being secured from Scottish con- 
sumers. Scotland continues to take the bulk of 
Cleveland’s marketable iron, but preferential rates 
are quoted. the price of No. 3 Cleveland G.M.B. 
beyond the border being 59s. 9d. per ton, delivered 
Falkirk, and 62s. 9d. delivered Glasgow. In the 
Middlesbrough area, the fixed minimum is 62s. 6d. 
and to other North-East Coast destinations the 
delivered price is 64s. 6d. per ton. 

The demand for East Coast hematite is definitely 
broadening. Apart from the usual despatches to 
Sheffield and South Wales, new business has been 
secured in Scotland, whilst the makers are increas- 
ing their connections with Italy and Japan. There 
are also hopes of sales to one or two of the near- 
Continental works. Quotations remain low at 59s. 
per ton for mixed numbers and 59s. 6d. for No. 1 
quality. 

LANCASHIRE.—Deliveries of pig-iron to foun- 
dries this month have shown little or no improve- 
ment on February’s level, and current business only 
relates to small parcels to cover consumers’ imme- 
diate needs. There has been little or no change in 
prices. Midland brands—-Staffordshire and Derby- 
shire No. 3—are both quoted for delivery to users 
in the Manchester zone on the basis of 67s. per ton. 
with North-East Coast iron nominally at the same 
figure. Northamptonshire is on offer at 65s. 6d.. 
Derbyshire forge at 62s., Scottish foundry at around 
82s.. West Coast hematite at about 80s. 6d. and 
East Coast hematite at 75s. 6d. Supplies of light 
machinery scrap are plentiful, and large supplies are 
available at about 35s. per ton, delivered to users’ 
works. 

MIDLANDS.—Conditions in the pig-iron market 
are largely unchanged, few foundries being really 
busy, but it is hoped that some improvement will 
shortly take place. Prices are unaltered at 62s. 6d. 
for Northants No. 3 and 66s. for Derbyshire, North 
Staffordshire and Lincolnshire No. 3, delivered to 
Birmingham and Black Country stations. Supplies 
of Cleveland No. 3 foundry are coming through, 
also at 66s. In connection with the better grades of 
ivon, fair tonnages of medium- and low-phosphorus 
ton are consumed in the Black Country district. 
prices ranging from 69s. to 85s. per ton delivered. 
Scottish iron ranges from 82s. 6d. to 85s.. delivered 
Birmingham district. for No. 3. East Coast and 
Welsh hematite vary. according to quality and ton- 
nage. from 73s. to 77s. 6d., West Coast 
heing still controlled at 84s. 6d. delivered 

SCOTLAND.—Pig-iron consumption in this 
country makes little headway on the whole. Prices 
of Scottish iron remain at the official minimum of 
€5s. per ton for No. 3 foundry, with 2s. 6d. extra 
for No. 1, at the furnaces. Another furnace has been 
blown in, on basic iron, bringing the number of fur- 
naces in blast in Scotland up to five—three on 
foundry iron. one on hematite and one on basic. out 
of 77 built. The light-castings section of the trade 
in Falkirk is very quiet. Small lots of Middles- 


hematite 


brough iron are coming forward, at 62s. 9d. at 
Glasgow and 59s. 9d. at Falkirk, Northamptonshire 
irons being at 57s. 6d at Falkirk for No. 3. Scottish 
hematite is at 66s., West Coast hematite 68s. 6d. and 
Lincolnshire, Scottish and Indian basic all 57s. 6d., 
delivered. 


Coke. 

There is little activity in the foundry-coke market. 
forward business remaining very scarce. Best 
Durham coke ranges from 36s. 6d. to 38s. 6d.. and 
Welsh coke from “0s. to 46s.. according to analysis. 
These prices are delivered Birmingham and district. 


Steel. 


Business in semi-finished steel continues to be dis- 
appointing. Very few orders for Continental 
material are reported, and there seems little disposi- 
tion on the part of the Continental makers to press 
sales. On the other hand, the British producers 
complain of the small tonnages of the orders they 
receive. The demand in this branch of the trade. 
however, seems to be expanding. Business in 
finished steel is quiet after showing some improve- 
ment. Transactions in Continental material are re- 
ported on a rather larger scale than of late, but 
most of the business is still in the hands of British 
manufacturers. 


Scrap. 


Works in the Cleveland area are still buyers of 
heavy metal, and are offering 42s. 6d. and more for 
ordinary quality, good machinery quality being at 
about 45s. per ton, delivered. A fair rate of 
activity is being maintained at the Midlands 
foundries, and there is a good demand for scrap iron 
in that area, heavy machinery being at 47s. 6d., 
heavy pipe and plate scrap at 42s. 6d. and clean light 
at 39s., delivered. The demand for machinery scrap 
iron in Scotland has fallen off somewhat, many of 
the foundries having bought recently, and no more 
than 50s. to Sls. 3d. is being paid. Ordinary cast 
iron is at 47s. 6d. Heavy cast iron in large pieces 
and furnace sizes continues to sell in South Wales at 
45s. Light cast iron is firm at 39s. to 40s., but there 
is only a sluggish business in machinery scrap at 
48s. to 50s. 


Metals. 


Copper.—This market has been dull and featureless 
lately, little business being done with consumers in 
this country. In view of the immense stocks of 
copper in existence on both sides of the Atlantic, it 
is useless to hope for a recovery in prices until there 
is a definite quickening of activity in the consuming 
industries. ~ 

Prices have been :— 

Cash.—Thursday, £28 5s. to £28 6s. 3d.; Friday, 
£28 12s. 6d. to £28 13s. 9d.; Monday, £28 11s. 3d. 
to £28 12s. 6d.; Tuesday. £28 2s. 6d. to £28 5s.; 
Wednesday, £28 2s. 6d. to £28 3s. 9d. 

Three Months.—Thursday, £28 lls. 3d. t 
£28 12s. 6d.; Friday, £28 17s. 6d. to £28 18s. 9d.; 
Monday, £28 16s. 3d. to £28 17s. 6d.; Tuesday. 
£28 7s. 6d. to £28 10s.; Wednesday. £28 7s. 6d. to 


£28 10s. 
Tin.—There has been a fair demand from con- 
sumers in this country, although the market has 


fallen off on the Continent. Stocks in this country. 
however, are being steadily reduced. and to this fact 
may be attributed the comparative steadiness of this 
metal at the present time. 

Prices of standard tin have been :— 
Cash.—Thursday, £149 5s. to £149 7s. 6d. ; Friday, 
£151 5s. to £151 10s.; Monday, £151 7s. 6d. to 
£151 10s.; Tuesday, £150 2s. 6d. to £150 5s.; 
Wednesday, £150 15s. to £150 17s. 6d. 

Three Months.—Thursday, £150 to £150 2s. 6d. ; 
Friday, £151 17s. 6d. to £152 2s. 6d.; Monday, 
£152 5s. to £152 7s. 6d.; Tuesday, £150 17s. 6d. to 
£151; Wednesday, £151 12s. 6d. to £151 15s. 


Spelter.—Messrs. Rudolf Wolff & Company state 
that the market ‘‘ has been irregular and on the 
whole easier, but has improved latterly. The weaker 
iendency which earlier was displayed must be 
ascribed to the unsettled conditions prevailing on 
the Continent and the uncertainties which surround 
the situation in America. Meanwhile, demand on 
the part of consumers in this country remains very 
quiet and similar conditions are reported on the 
Continent, whilst business of a speculative character 
has been on a very reduced scale. It cannot be said. 
however, that sellers have at any time shown anxiety 
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to effect sales, the weakness lying more particula:|y 
in lack of interest on the part of buyers.” 
Price fluctuations :— 


Ordinary. — Thursday, £14  15s.; 
£14 17s. 6d.; Monday, £14 15s.; Tuesday. 
£14 lls. 3d.: Wednesday, £14 13s. 9d. 


Lead.—Messrs. Henry Gardner & Company rep«it 
that ‘‘ after a small bout of profit-taking, fortified by 
the continued good demand from consumers, more 
especially in this country, values have shown con 
siderable firmness, and prospects for this metal 
appear to be very greatly improved. Should the 
present rate of consumption be maintained, there is 
no doubt that stocks will be considerably reduced.”’ 

Daily market prices :— 

Soft Foreign (Prompt).—Thursday, £10 12s. 6d. ; 
Friday, £10 13s. 9d.; Monday, £10 12s. 6d.; Tues- 
day, £10 10s.; Wednesday. £10 6s. 3d. 


Some Brass Foundry Problems. 
(Concluded from page 222.) 
nium castings is that there is a more extensive 
use of chills in the mould than is usual with 
other metals. In iron castings the chill hardens 
that particular place, but with aluminium no 
such disadvantage arises. 

The one purpose of chilling aluminium is to 
accelerate the freezing of that portion of the 
casting so as to obtain a uniform cooling 
throughout the casting. The greatest objection 
to chills is due to their sweating, with the result 
that the surface will probably be covered with 
blow-holes. If, however, the chills are coated 
with a suitable dressing, this disadvantage can 
be eliminated. 

A satisfactory cheap dressing for such chills is 
a mixture of methylated spirits and ordinary 
whitening, mixed into a good, thick paste and 
applied with a brush immediately prior to cast- 
ing. 

If aluminium is heated up to 860 deg. C. and 
teemed, the casting will be a waster through 
porosity, but if the metal is cooled down to 
680 deg. C., the castings will be perfectly sound. 
This is due to the oxygen absorbed being thrown 
out during the cooling process. 

Aluminium cast hot has a brownish skin, and 
very often, when the casting is being skin- 
machined, holes appear as small specks through- 
out the casting. These defects would in all pro- 
hability disappear if the alloy had been cast at 
a lower temperature. 


Institute of Metals. 


At the recent Annual General 
Institute of Metals. held in London, the following 
officers were declared to be elected for the yea 
1933-34 :—President: Sir Henry Fowler, K.B.E.. 
LL.D., D.Se. Vice-Presidents: C. H. Desch, D.Sc.. 
Ph.D., F.R.S.; Prof. R. S. Hutton, D.Se., M.A. 
Members of Council: Engineer Vice-Admiral Si 
Robert Dixon, K.C.B., D.Eng.; Wesley Lambert. 
C.B.E., A.K.C.; H. C. Lancaster; A. H. Mundey : 
A. J. G. Smout; F. Tomlinson. 

The Silver Jubilee Meeting of the Institute will 
be held in Birmingham from September 18 to 21. 
It was in Birmingham that the first general meeting 
of the Institute was held in the autumn of 1908. 
under the presidency of the late Sir William H 
White. K.C.B., F.R.S. 


Meeting of the 


Indian Pig-Iron Exports, 1932. 


British India during the second six months of 
1932 exported 92,048 tons of pig-iron, as against 
158,301 tons in the first half of the year. The total 
exports for the year amounted to 250,349 tons, as 
compared with 318,994 tons in 1931 and 502,629 
tons in 1930. The annnal exports in 1932 (1931) 
included 85,332 (51,600) tons to Great Britain, 8,560 
(14,552) tons to Germany, 103,724 (157,116) tons to 
Japan, 26,978 (60,121) tons to the United States, and 
25,755 (35,305) tons to other countries. During the 
last six months of the year, exports to Japan 
expanded steadily, being 506 tons in July, 2,286 tons 
in August, 2,483 tons in September, 2,926 tons in 
October, 4,572 tons in November, and 5,485 tons 
in December. 
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MORE 
BOXES! 


The continued and increasing popularity 
of the Sterling Moulding Box in the 
foundries of this country is convincing 
proof that the STERLING Solid Ribbed 
Rolled Steel BOX has more than justified 
itself as 


THE GREATEST ECONOMY 
YOU CAN INTRODUCE 
INTO YOUR FOUNDRY. 


To-day the need for economy is greater 
than ever before. If therefore you are 
not a user of STERLING BOXES you 
should write for our latest 
catalogue and investigate 
the Sterling Service with- 
out delay. 


FOUNDRY MOULDING BOXES 
FOUNDRY WHEELBARROWS 
CORE OVEN TRUCKS 
PATTERN PLATES & ODDSIDES 
STEEL BOTTOM PLATES 
MOULDING BOX PINS 
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COPPER. 
¢& 
Standard cash... 4 
Electrolytic .. 3210 0 
Tough 22 6 © 
Best selected . 3015 0 
Sheets 61 0 0 
India 40 5 0 
Wire bars 33 5 0 
Do., April 33.0 «0 
Ingot bars .. Ks 5 0 
H.C. wire rods’. 3510 O 
Off. av. cash, Fe -bruary 210 
Do., 3 mths., February 2815 4% 
Do., Sttlmnt., February 28 10 6 
Do., Electro, February.. 32 14 9} 
Do., B.S., February .. 31 3 9 
Do., wire bars, February 32 18 6 
Solid drawn tubes . 94d. 
Brazed tubes 94d. 
Wire 64d. 
BRASS. 
Solid drawn tubes 83d. 
Brazed tubes 103d. 
Rods, drawn : Tid. 
Rods, extd. or rlld. 43d. 
Sheets to 10 w.g. 74d. 
Wire 74d. 
Rolled metal ‘ 7d. 
Yellow metal rods 4}d. 
Do. 4 x 4 Squares 54d. 
Do. 4 x 3 Sheets 54d. 
TIN. 
Standard cash... .. 15015 0 
Three months 6 
English... .. 15115 0 
Straits 155 17 6 
Australian 153 12 6 
tern 156 5 0 
Banca -- 156 2 6 
Off. av. cash, February -- 148 12 7} 
Do., 3 mths., February 149 1 2} 
Do., Sttlmt., February.. 148 12 6 
SPELTER. 
Ordimary 1413 9 
Remelted 14 0 0 
Hard 1115 O 
Electro 99.9 17 5 O 
Engksh . 1 7 6 
Zinc ashes .. . 2 8 © 
Off. aver., February -- 13 19 104 
Aver. spot, February .. 1317 33 
LEAD. 
Soft foreign ppt. .. 8 3 
Empire... £015 © 
Off. average, February 6 
Average spot, February .. 10 8 74 
ZING SHEETS, &c. 
Zinc sheets, English 
Do., V.M. ex-whse. .. 23 0 0 
Boiler plates 0 
Battery plates 
ANTIMONY. 
English 37 10 0to42 10 0 
Crude 
QUICKSILVER. 

Quicksilver 
FERRO-ALLOYS AND 
STEEL-MAKING METALS. 

Ferro silicon— 
45/50% .. 1317 6 
Ferro-vanadium— 
35/50% .. 12/8 lb. Va. 


FOUNDRY TRADE JOURNAL. 


WEEKLY PRICE CURRENT. 


Ferro-molybdenum— 


70/75% carbon-free 6/3 per lb. 

of Mo. 
Ferro-titanium— 

23/25% carbon-free . 10d. Ib. 
Ferro-phosphorus, 20 25% .. £17 17 6 
Ferro- -tungsten— 

80/85% 1/74 lb. 
Tungsten metal powder— 

98/99% .. 1/103 lb. 
Ferro- chrome — 

2/4% car. .. £29 & 

4/ 6% mr .. £22 15 

6/8% car. .. a .. £22 0 0 

8/10% car. 6 
Ferro-chrome— 

Max. 2% car. Ach .. £3410 O 

Max. 1% car. ae .. £36 5 0 

Max. 0.70% car. .. £40 2 6 

70%, carbon-free .. 11d. Tb. 
Nickel—99.5/100% .. 2240 to £245 
“*F” nickel shot . £216 0 0 
Ferro-cobalt .. 7/3 lb. 
Aluminium 98/99% ..£100 0 0 
Metallic chromium— 

96 /98% 2/8 Ib. 


Ferro-manganese (ne t)— 
76/80% loose £10 15 Otof£ll 5 0 
76/80% packed £11 15 Oto £l2 5 0 
76/80% export (nom.) £9 15 0O 
Metallic mangane se— 
94/96% carbon-free 1 4 lb. 
Per ton unless otherwise stated. 


HIGH-SPEED TOOL STEEL. 
Finished bars, 14% tungsten 2s. Od. 
Finished bars, 18% tungsten 2s. 9d. 

Per lb. net, a d buyers’ works. 
Extras— 

Rounds and squares, 3 in. 


and over 4d. Ib. 
Rounds and squares, under 

in. to } in. ~» ib. 
Do., under } in. to # in.. 1/- lb. 
Flats, }in. x } in. to under 

lin. x in. 3d. lb. 
Do., under $ in. x } in. 1/- |b. 
Bevels of approved sizes 

and sections .. 6d. Ib. 
Bars cut to length, 10% extra. 

SCRAP. 

South Wales— Sead €a a, 
Heavy steel 286 © 
Bundled steel 

shrngs. 117 6to2 1 6 
Mixed iron and 

steel ee 2 0 Oto2 1 6 
Heavy castiron .. ‘ 25 0 
Good machinery 2 8 0 to2 10 0 

Cleveland— 

Heavy steel 2 0 Oto2 2 6 
Cast-iron borings .. 
Heavy forge vs 210 0 
W.I. piling scrap .. - 2 2 6 
Cast-iron scrap 2 2 6to2 5 0 
Midlands— 

Light cast-iron 

scrap 119 0 
Heavy wrought iron 
Steel turnings, f.o.r. 1 5 6 

Scotland— 

Heavy steel 118 9to2 0 0 
Ordinary cast iron. . - 2 7 6 
Engineers’ turnings 112 0 
Cast-iron borings .. 112 6 
Wrought-iron piling 25 0 
Heavy machinery 2 10 0 to 211 3 
London—Merchants’ buying prices, 
delivered yard. 

Copper (clean) .. - 2100 

Tass 16 0 0 
Lead (less usual draft) 910 0 
Tea lead 8 0 0 
Zinc - 810 0 
New aluminium cuttings. . 74 0 0 
Braziery copper .. 0 @ 
Hollow pewter... 8000 
Shaped black pewter 


PIG-IRON. 
(f.0.t. unless otherwise stated.) 
N.E. Coast (d/d Tees-side — 


Foundry No. 1 65 /- 
Foundry No.3... 62/6 
» at Falkirk 59/9 
99 at Glasgow 62/9 
Foundry No.4... 61/6 
Forge No. 4 oct 61/6 
Hematite No. 1, fo. t. sa 59/ 
Hematite M/Nos., f.0.t. 59/- 
N.W. Coast— 
Hem. M/Nos. d/d Glas. .. 68/6 
Malleable iron d/d Birm. 115/- 
Midlands (d/d dist.)— 
Staffs No. 4 forge . 62/- 
» No.3 fdry. 66 /- 
Northants forge 58/6 
fdry. No. 3 62/6 


fdry.No.1 65/ 


Derbyshire forge 62/- 
‘ fdry. No. 3 66 /- 
fdry. No. 1 69 /- 
Scotland— 
Foundry No. 1 a 67/6 
No. 3 65/- 
Hem. M/Nos. d/d . 66 /- 
Sheffield (d/d district )}— 
Derby forge ; 59/6 
»  fdry. No. 3 63/6 
Lines forge. . 59/6 
No. 3. 63/6 
E.C. hematite 73/6 
W.C. hematite 83/6 
Lancashire (d/d eq. Man.)— 
Derby fdry. No. 3 67/- 
Staffs fdry. No.3 .. 67/- 
Northants fdry. No.3... 65/6 
Cleveland fdry. No.3... 67/- 
Dalzell, No. 3 (special) 102/6 to 105/- 
Glengarnock, No. 3 ; 82/- 
Clyde, No. 3 82/- 
Monkland, No.3 .. 82/- 
Summerlee, No. 3 82/- 
Eglinton, No. 3 82/- 
Gartsherrie, No. 3 82/- 
Shotts, No. 3 82/- 


FINISHED IRON AND STEEL. 


Usual district deliveries for iron ; delivered 
consumer's station for steel. 


Iron— da £28. d. 
Bars (cr.) 9 0 Oto 915 0 
Nut and bolt iron7 10 Oto'8 0 0 
Hoops -- 1010 Otol2 0 0 
Marked bars (Staffs) f.o.t. 12 0 0 
Gas strip 1010 Otol2 O 0 
Bolts and nuts, } in. x 4in. 12 10 0 

Steel— 

Plates, ship, ete. 8 15 Oto 817 6 
Boiler plts. .. 8 0 Oto 9 0 0 
Joists 1 0 
Rounds and squares, 3 in. 

to 5h in... 9 76 
Rounds under 3 in. to Ri in. 

(Untested) -- 615 O& up 


Flats—8 in. wide and over 8 12 6 
», under 8 in. and over5in. 817 6 


Rails, heavy 8 5 Oto 810 0 
Fishplates .. 12 0 0 
Hoops (Staffs) 910 0& up. 
Black sheets, 24g. (10-t. lots) 9 10 0 
Galv. cor. shts. o 1115 0 
Galv. flat shts. mn 12 5 0 
Galv. wire, 8g. plain 14 0 0 
Billets, soft. 5 0 Oto 5 7 6 
Billets, hard 612 6to 7 2 6 
Sheet bars .. 415 Oto 5 2 6 
Tin bars 0 
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PHOSPHOR BRONZE. 


Per lb. basis. 


Strip 
Sheet to 10 w 113d. 
Rods 104d. 
Castings .. 124d. 


Delivery 3 cwt. free. 
10% phos. cop. £30 above B.S. 
15% phos. cop. £35 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. Cuirrorp & Sox, Limmrep. 


NICKEL SILVER, &c. 


Per lb. 

Ingots for raising 7d. to 1/1 
Rolled— 

To 9 in. wide . 1/1 tol/7 

To 12 in. wide - 1/1} to 1/7} 

To 15 in. wide - 1/14 to 1/73 

To 18 in. wide - 1/2 to1/8 

To 21 in. wide - 1/23 to 1/83 

To 25 in. wide 1/3 to 1/9 
Ingots for spoons and forks 7d. to 1/33 
Ingots rolled to spoon size 10d. to 1/6} 
Wire round— 

to 10g. 1/43 to 1/114 

with extras according to gauge. 

Special 5ths quality turning rods in 


straight lengths, 1/3} upwards. 
AMERICAN IRON AND STEEL. 


At Pittsburgh unless otherwise stated. 


Dols. 

No. 2 foundry, Phila. 13.34 
No. 2 foundry, Valley 14.50 
No. 2 foundry, Birm. 11.00 
Basic is 15.39 
Bessemer . . 16.89 
Malleable . . 16.39 
Grey forge 16.39 
Ferro-mang. 80%, seaboard 68.00 
O.-h. rails, h’y, at "mill a 40.00 
Billets 26.00 
Sheet bars 26.00 
Wire rods 35.00 
Cents. 

Iron bars, Phila. . . 1.86 
Steel bars 1.60 
Tank plates 60 
Beams, etc. 60 
Skelp, grooved steel 60 
Steel hoops 55 


Sheets, black, No. 2 
Sheets, galv., No. 
Wire nails 

Plain wire 
Barbed wire, galv. 
Tinplates, 100-Ib. box 


COKE (at ovens). 


S 


Welsh foundry ..  20/-to 22/6 

furnace 16/-to17/- 
Durham and Northumberland— 

foundry. . 21/- to 25/- 

furnace .. 13/3 

TINPLATES. 


f.o.b, Bristol Channel ports. 


I.C. cokes 20 x 14 per box 15/9 
28 x 20 31/6 

20x10 22/74 to 23/- 
183x14__,, 16/45 to 16/74 

C.W. 20x 14 14/6 to 15/- 

28 x 20 30/3 

183 x 15/104 
SWEDISH shld IRON & STEEL. 
Pig-iron .. £6 0 Oto £7 0 0 
Bars-hammered, 

basis £16 10 Oto£l7 0 0 
Bars and nail- 

rods, rolled, 

basis £15 17 6to£l6 5 0 
Blooms £10 0 Otofl2 
Keg steel £32 0 O0to£33 0 0 
Faggot steel £18 0 Oto£23 0 0 
Bars and rods 

dead soft, st’1 £10 0 to £12 0 


0 0 
All per English ton, f.o.b. Gothenburg. 
[Subject to an exchange basis of 
Kr. 18.16 to £1.] 
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DAILY FLUCTUATIONS, 
Standard Copper 


23 .. 28 5 Oine. 3/9 
.. 82126, 7/6 


27 .. 2811 3 dec. 1/3 
89 
29 .. 28 2 6 No change 
Electrolytic Copper. 
£ 8. 

23... 3210 O No change 
24 .. 3215 Oine. 5/- 
27... 3215 O No change 
28 .. 3210 Odec. 5/- 
29 .. 32 10 O No change 


Standard Ti 
£ 


23 149 
24... 151 
27. 
28 .. 150 
29 .. 150 


Tin (English ingots). 
£ d. 


2 .. 180 
24 .. 162 
ST 
26 .. 


in (cash). 


5 


s. 
0 
5 
5 
0 O dec. 
29 .. 151 15 Oine. 
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Spelter (ordinary). 
zs. 


14 15 
14 17 


14 11 
14 13 


17 10 
17:10 
- 17:10 
*1 
S& 


39 
2/6 
2/6 
3/9 
2/6 


Spelter (Electro, 99.9 per cent.). 
4, 


nge 


0 No change 


Zine Sheets (English). 
2 


8. 


23... 24 ONo change 
0 


24 .. 24 0 

27 .. 24 00 
28 .. 240 0 
29... 24 0 0 


Lead (English). 
£ 8. 


AVERAGE MONTHLY PRICES OF WEST COAST HEMATITE MIXED NUMBERS DELIVERED SHEFFIELD. 


April 


Aug. 


Year Jan. | Feb. 
s. d. 8s. d 
45 3 45 3 
42 8 42 5% 
47 0 48 9 
61 2 49 10 
48 9 48 10 
59 1 59 9 
75 3 76 10 
60 2 59 0 
56 1 57 0 
58 5 58 8 
52 8% 53 1 
57 56 9 

| 70 4% 65 2b 
77 9 72 11 

62 7 59 1 
61 4 56 5 
64 64 3h 
66 9 66 1 
67 0 67 0 
86 6 86 6 
64 6 65 44 

| 7 9 100 6 
| 185 0 135 0 
| 127 6 127 6 
127 6 127 6 
127 6 | 127 6 
224 9 235 0 
268 4 228 4 
.| 125 0 117 6 
109 08 116 5% 
1145 0 | 115 O 
102 6 | 102 6 
90 4 | 90 0 

: 95 4 95 6 
8 0 | 8 8 
82 108 83 6 
91 6 | 91 6 
86 6 84 6 
83 6 | 83 6 
83 6 83 6 


~ 
AWS 


z 


a 


Sr 


SAN 


- 


COZ 


| 
oa 


46 10 


- 


a 
SS 


~ 
o 
a 


Nov. | Dec. 
le | 8. 
43 5 43 
| 47 
| 
1 73 3 
8 | 68 4 
7 56 7 
3 59 0 
4 | 52 4 
1 56 11 
9 70 11 
“4 8 
6 | 6 7 
5 57 7 
7% | 61 4 
6 65 6 
io , 64 0 
4 
% | 139 6 
6 | 127 6 
6 | 127 6 
6 127 6 
0 | 115 6 
3 110 0 
11 | «115 O 
6 | 102 6 
6 89 6 
6 86 6 
6 83 6 
6 83 6 


* No prices available. 


ecco 


JACKS COMPANY, 


WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 


aa CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. oo 
13, RUMFORD STREET, LIVERPOOL. 
All grades FOUNDRY, HEMATITE, BASIC, SPECIALS, &. 
=| COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. [fs 


JACKS COMPANY, 


CENTRAL CHAMBERS, © 


HOPE ST., GLASGOW, 


ZETLAND ROAD, 


MIDDLESBROUGH. 


~ 


13 4 
Mar. i O ine, 15/- Mar. 23 .. 0 ine. Mar. 
Md. 
Ad. 
ia 4 
id. Mar. Mar. hange Mar. 23 . Oine. 5/- Mar. 23 .. 12 0 O No change fea 
” 25 ” 28 0 dec. 5, - ” 28 12 0 0 
March | | May | June | July Sept. Oct. | | 
| i | om | | | & & | | 
1804 | 45 4 4811 4311 | 43 9 | 44 2 “ame | | 
1895 | 42 | 4210 | 4310 | 48 7% | 4410 45 11 49 11 48 a 
1806 48 | 48% | 47 83 | 4738 610 47 2 48 al 
1897 48 474 48 6 47 | 47 3 47 
t 1898 49 | 49 8 | 5010 50 3h | §8 11 55 
| 1809 | 87 59 6 «(64 7 70 76 | 8 75 
1900 791 81 4 79 83 | 79 11 76 
1901 87 H 57 8 57 57 OF 59 
1902 | 59 59 104 60 60 61 5 61 
1903 | 611 57 10 57 | 56 | 55 9 | 
3h 1904 | | 542 53 | 62 | 52 
: 1905 | 58 1 | 66 4 55 55 | 61 68 ja 
/64 1906 4b 5 64 | 64 | (87 69 
1907 71:10 79 OF 76 | 75 72 
1908 | 61 4 59 | 87 | 60 59 
1909 65 3 | 56 4 57 56 | 61 61 wig’ 
1910 66 | 66 28 65 64 t 65 64 
in 1911 | 6410 =| | 62 62 | 61 62 61 Peis. 
1912 | 67 | 7 | 72 75 | 82 | 85 75 
1918 86 80 | | 71 78 4 
1914 | 65 | 64 | | 64 | 74 71 66 
1915 | 103 | 121 116 «13 | 121 1 113 
d. 1916 | 133 197 127 | 127 4127 | 3 129 
1917 127 127 | 127 127 127 1 127 
a 1918 127 | 127 | 197 | 127 | 127 | 197 1 127 wy 
34 1919 | 127 | 180 184 | 195 204 | 204 ‘ 174 : 
.50 1920 245 | 290 295 | 295 | 295 | 295 284 
00 1921 | 180 180 | 160 | 100 | 142 128 1 167 . 
3 1982 115 115 | 115 | 118 | 105 105 1 112 ay 
.39 1928 188 | 184 125 | 119 
.89 1924 | 114 112 | 112 i 110 | 105 1 110 
1925 100 | | 97 | 95 88 | 87 
39 1926 89 89 89 | 90 } | 04 97 | 91 
1927 96 94 | 92 90 98 93 
.00 1928 85 85 84 84 | 84 84 84 ae 
‘00 1929 85 87 87 87 87 | 89 86 ‘tee 
00 1930 91 89 88 87 7h 86 86 88 es 
. 1931 84 84 82 82 6 81 6 81 83 83 os: 
.00 1932 83 83 83 83 6 i 83 83 83 % 
nts. 
.60 
60 
60 
85 
25 
12/6 
5 
13/3 
[5/9 
13 /- 
/74 
5/- 
0/3 
103 
EL. 
0 
Re 
t 
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SMALL ADVERTISEMENTS. 


Notice. 


Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per lime. 
Minimum charge for one insertion 3/- 
(A remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED. 


required in Scotland, 

Lancashire, North East Coast, Midlands, 
South Wales and London for sale of Foundry 
Plant and general Requisites ; commission basis 
only ; state full particulars and area covered.— 
Write Box 380, Offices of THe Founpry TRADE 
JourNaL, 49, Wellington Street, Strand, 
London, W.C.2. 


EMPLOY MENT REGISTER. 


Conducted by the Institute of British Foundry- 
men by courtesy of the proprietors of THE 
Founpry TRADE JOURNAL. 


Oorrespondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Ohambers, Deansgate, 
Manchester, from whom full particulars can be 
obtained of this service. ; 

Any employer wishing to communicate with 
a candidate should write to the General Secre- 
lary, quoting sdentification number. 


FroUNDRY Foreman desires re-engagement. 
Sound technical and practical training. 
Experience marine, railway and textile, machine 
and plate moulding. Thoroughly reliable; take 
complete charge or willing to act as assistant. 
Will go anywhere. (210) 


JhOREMAN Patternmaker requires position ; 

12 years’ experience as foreman with first- 
class firms on aero, marine engines, pumps, in- 
cluding patterns for plate and machine mould- 
ing. Accustomed to quoting. Age 38. (211) 


OSITION as Foreman or Assistant Foreman 
required by Moulder with sound practical 
experience and good technical training. (212) 


ETALLURGICAL ASSISTANTS.—Posi- 
4"% tions required by three Metallurgical 
Assistants with the following experience re- 
spectively.: (a) Mechanical testing; (b) photo- 
micrographic work ; (c) metallurgical inspection. 
The General Secretary of the Institute of 
British Foundrymen will be glad to supply par- 
ticulars. 


PATENT. 


MHE Proprietors of British Patent No. 

306485, for ‘‘ Metallic Piling,’’ are desirous 
of entering into negotiations with interested 
parties for the granting of licences thereunder 
on reasonable terms or for the sale of the 
patent outright.—All inquiries should be ad- 
dressed to Box 378, Offices of THe FounpRy 
TRADE JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


PUBLICATION. 


YLAND’S DIRECTORY of the Coal, Iron, 
Steel, Tinplate, Metal, Engineering, Hard- 
ware and Allied Trades. 1932 edition. Price 
2s., bound in cloth.—INpusTRIAL NEWSPAPERS, 
a 49, Wellington Street, Strand, London, 
.C.2. 


MACHINERY. 


FoR Sale-—Complete Power Moulding 

Machine Unit comprising Nos. 6, 9 and 
12 Moulding Machines by MacDonald, also 
Ingersoll Rand Compressor Equipment.— 


Witson & Loncsorrom, Barnsley. 


MACHINERY—Continued. 


MISCELLANEOUS—Continued. 


FOUNDRY PLANT FOR SALE. 


Pneulec Rotary Sand Drying Plant, output 
1 ton per hour. 

No. 9 ‘* Ajax’’ Pneumatic Jarr Ram Turn- 
over P.D. Moulding Machine. 

Sand Mill, 6 ft. dia., Stationary Self-dis- 
charging Pan. 

“Titan ’’ Cupola, 4 to 5 tons; little used. 

Brearley Type Sand Disintegrator. 

The above are offered at LOW PRICES 


before removal. 


S.C. BILSBY, A.M.LC.E., A.M.LE.E., 
CROSSWELLS ROAD (Adjoining Railway 
Crossing), LANGLEY, Nr. Birmingham. 
‘Phone: Broadwell 1359. 
250-lb. MORGAN Coke-fired Tilting Furnace. 
400-lb. MORGAN Coke-fired Tilting Furnace. 
600-lb. MORGAN Oil-fired Tilting Furnace. 
1,000-lb. MORGAN Oil-fired Tilting Furnace. 


Atex. Hammonp, 14, Australia Road, Slough. 


SAND BLASTING PLANTS FOR SALE 


Tilghman Sand Blast Room, 6 ft. x 6 ft. x 
8 ft. high. 


Tilghman Rotary Barrel, 36 in. x 30 in. 


Tilghman Rotary Double Barrel Plant, barrels 
24 in. x 20 in. 


Tilghman 4-ft. 6-in. x 3-ft. Cabinet Plant. 
Tilghman 30-in. dia. Cabinet Plant. 
Jackman Rotary Barrel, 30 in. x 24 in. 


Each Plant complete with Sand Apparatus, 
Air Compressor and Exhaust Fan. 


Large stock of FOUNDRY PLANT at LOW 
PRICES. 


S.C. BILSBY, A.M.1.¢.£., A.M.LE.E. 

CROSSWELLS ROAD (Adjoining Railway 

Crossing), LANGLEY, Nr. Birmingham. 
‘Phone: Broadwell 1359. 


THOS: W. WARD, LTD. _ 


HACK SAWING MACHINE, cap. 114” 


x 8%”. 
STEAM GENERATING SET, 264 kw., 
Brotherhood, 105 volts, 500 revs. 

CAPSTAN LATHE, 5” centres, ungeared, 
15” hollow spindle. 

4 LANCS BOILERS, 30’ x 8 6”, 


180 lbs. 


Write for ‘* Albion’’ Catalogue. 
’Grams: ‘‘ Forward, Sheffield.”’ 
’Phone : 23001 (10 lines). 
ALBION WORKS, SHEFFIELD. 


WO New “ Vibrator’? Squeezer Pneumatic 
Moulding Machines for 16-in. x 14-in. 
boxes, Type “P,” with pattern draw, £35 
each. Unused, owing to liquidation.—Box 364, 
Offices of THe Founpry Trapve JournatL, 49, 
Wellington Street, Strand, London, W.C.2. 


WANTED, One Indicating Pyrometer com- 

plete with thermo-couple and leads for 
temperatures up to 1,000 deg. C.—Braptey & 
Foster, Limitep, Darlaston. 


GTRAW ROPES.—We are the only manu- 

facturers in Hull. We quote by guaran- 
teed measure or by OLsen, 
LruiTep, Cogan Street, Hull. 


*Phone: 287 SLOUGM 


HAND MOULDING MACHINES 


Six Standard “* Adaptables ” £12 each 
Two “ LARGE ” Adaptables (take 

30” x30")... £15 each 
24” x30” Darling & Sellarsturnover £15 
Two 16” Coventry HEADRAM 


squeezers £18 each 


PNEUMATIC MACHINE 


16" Tabor split pattern ... £30 
30” x 20” Macdonald jolt rollover... £60 
20° x 16” Macdonald jolt rollover... £40 
No. 20 Macdonald plain jolter with 

90” x90” table, jolts 8 tons £160 


AIR COMPRESSORS 
ALL SIZES IN STOCK. 
Every Machine overhauled and retested. 


BUY FROM ME AND SAVE MONEY! 
14, AUSTRALIA ROAD, SLOUGH 


FOR DISPOSAL 


NEW MOULDING BOXES 
(STEEL) 
Per pair 


20 pairs 30” x 18” x 3” x 3” 17/6 
24 pairs 14” x 14” x 2)” x 22” 8/6 
12 pairs 15” x 12” x 2)” x 23” 8/6 


SPERMOLIN CORE MAKING 
MACHINE—NEW £10 


NEW PLAIN JOLT MOULDING 
MACHINE TABLE 20’ x 15” 


By Coleman £15 
BLACKFRIARS FOUNDRY REQUISITE 
CO., LTD. 


30, NORFOLK ST., LONDON, W.C.2. 


MISCELLANEOUS. 
WANTED, Foundry Ladles, good condi- 


tions, 2 tons, geared, bottom-pouring.— 
Box 372, Offices of THe Fovunpry TRapDE 
JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


RYLAND’S DIRECTORY 


(2,200 pages 83° x 54°]. 


The standard work of reference covering 
the Coal, Iron, Steel, Tinplate, Metal, 
Engineering, Hardware and Allied Trades. 


1932 EDITION. 
ORDER YOUR COPY Now. 
PRICE 42{- BOUND IN CLOTH. 


INDUSTRIAL NEWSPAPERS, Ltd. 
49, Wellington St., Strand, London, W.C.2. 
Telephone : Temple Bar 3951 (5 lines). 


REFINED | 
ALLOY IRONS 


A new range of 
varying proportions omium 
Vanadmm, Titanium, etc., suitable for 
wear and corrosion resistance, castings 
required to withstand high temperature, 


acid resistance and for high strength, 

mess and resilience qualities. The 

use of Alloy Pig Irons ensures homo- 

= castings, avoids segregation and 

dle losses and gives 100% benefit from 
y additions. 


BRADLEY & FOSTER LIMITED 


DARLASTON BLAST FURNACES, 
DARLASTON, STAFFS 


Tel : 
Darlaston fe Ex.) 


Telegrams : 
“* Bradley's, Darlaston.” 


— 
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